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MONOCLONAL ANTIBODIES AGAINST HUKAN COLON 
CARCINOXA -ASSOCIATED ANTIGENS AND USES THE1E70* 

IMa application is a continuation- In-part of U.S. application 
Serial No. 08/159,836 fllad November 30. 1993. which la a continuation- In-pert 
5 of U.S. application Serial No. 08/117,430, filed September 7 f 1993, now 

abandoned, which la a continuation* la- part of U.S. application Serial 
No. 07/670,116, filed March 16, 1991, now abandoned, which is a continuation- 
in-part of U.S application Serial No. 07/176,337. filed Karch 31. 1968, now 
abandoned. 

10 BACKGROUND Of THE TWVFWTTQH 

Field of the Invention 

Thlt Invention, In the field of immunology and aedlclne, relatet to 
new hybrldoma line* and the monoclonal antibodies (mAbs) they secrete which are 
specific for clinically defined colon cerclnoma -associated antigens. The Kebs 
IS are useful in vivo for immunodetection and immunotherapy of colon carcinoma as 

well aa for the detection and purification of colon carcinoma-aseociated 
antigens . 

Description of the Background Art 

During the proeesa of oncogenesis, a number of cell-surface 
20 molecules or Barkers appear'on cells. Such tumor-related markers Include 
oncofetoproceine. neo-giycoprotelns, sphlngollplds, and modifications of 
existing surface proteins. Such new or altered structures are often shed from 
the tumor call surface and appear in the aerum or In other biological fluids. 
The detection of any of these substances or 'tumor markers" serves as the basis 
23 for diagnosing or monitoring the progress of neoplastic disease. 

Early animal studies demonstrated that, among these tumor markers, 
a subset of tumor membrane protein or glycoprotein antigens were immunogenic. 
Upon appropriate re introduction into the tumor-bearing heat, typically after 
surgical removal of the primary tumor, such antigens could effectively block 
30 the establishment of new tumor growth. 
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An attempt eo use similarly derived tumor .Associated antigens In 
humans wss made by Holllnsheed and Stewart using a relatively purified membrane 
preparation in patients with lung cancer (Stewart, T.H.H. ec gL . Ann . H . Y . 
^ set, 221:436 (1976)). These studies vere later expanded to Include 
patients with melanoma and colon carcinoma, wherein different pooled allogeneic 
tumor preperatlons were administered In combination with complete Freund's 
adjuvant (Hollinsheed. A.C. ti A.. CABfiU *J:1387 (1982): Holllnshead. A.C. tfi 
Caneer 5fi:480 (1985)). 

The use of Freund's adjuvant was based on observations that notxal 
tissue antigens with this adjuvant produced sevore autoimmune responses in 
animal recipients, whereas In the absence of this edjuvsnt. no adverse 
reectlons were seen. The adjuvant was thought to promote antigen processing by 
host macrophages as well as prolong the stimulatory aetlon of the entlgen at 
the site of Its deposition (see, for example, loltt, I.. ESitnClttl ImuiWlvCY . 
6 eh Ed., Blackwell Scientific Publications. Oxford (1988)). 

The above observetlons served es the basis for early clinical 
trials using specific human tumor membrene proteins and glycoproteins as tumor 
•vaccines.* Various of the tumor-assoclatsd antigens which had been Isolated 
and characterised could prolong survival and. in some ceses. produce regression 

of metastatic disease. 

With the edvsnt of nonoclonsl antibody (mAb) technology. It has 
become possible to obteln pure antibody populations which permit better 
purification and character ltatlon of the various tumor markers and tumor- 
associated antlgena that are useful for lownodiagnosls or Immunotherapy. Many 
mAbs have been described thst hsve varying degrees of selectivity for tumor 
antigens (versus normal cell surf see markers): some of these tumor antigens are 
broadly represented acroes several or many tumor types, whereas others appear 
to bo truly tumor-speclflc. A number of these mAb-wmor antigen systems are 
described below. 

Heriyn £juJ_ Trfff Set mk M;l4M (l979> ' dt « cl "«« 

two mAbs obtained by l»unlxtng mice with hu-en colorectal carcinoma (CRC) 
cells: The mAbs have selective reeetlvlty with huaan CRC cells. One mAb. 
1083-17 (the forerunner of 17-1A). Is now known to react with a 41 kOa 
glycoprotein (see below). 

Heriyn J CUa ImnaL I'M th « 
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detection of * circulating colorectal carcinoma (CRC) -associated antigen by a 
mAb developed against a_ membrane antigen of the SV116 cell line. MAbs 19-9 end 
52a, which recognise a Bonoalelogenglloelde antigen (Magneni. J. L. tt lL> . 
Sclent 212:55 (1981)), reacted with cells of 8 of 12 CRC lines as well as with 
the cells of one gastric carcinoma and one pancreatic carcinoma. MAb C 4 14 
reacted with four of aU CRC cultures end with gastric tumor cells. The 
binding of mAbs 19*9 and 52a to tumor cells was Inhibited by a CRC patient's 
serum. Hovovar, CRC sera inhibited binding lata frequently than did sera from 
pstlsnts with pancreatic or gee trie tumors. 

Clrardet »t aJL, J T^tincl. Ui:U97.1503 (1986). disclosed mAbs 
against human colon carcinomas. The L-Dl mAb reacted with a 41 lefts 
glycoprotein, believed to be the same antigen as that defined by mAb 1083-17-lA 
(Herlyn it el. . 1979. nail)- L#c * ^ precipitated proteins having 

molecular weights of 43, 45, 47 and 53 kOa from UVo colon carcinoma cells. I- 
Dl did react with cervical carcinome lines, while L-C5 reacted with breast 
carcinoma lines. Their binding to pancreatic cercinomas was not examined. 

Creiner al. . science 221:895*898 (1987). discloses mAb 06.2 
which reacts with a 90 kfie glycoprotein allegedly found in 75-80X of breast 
carcinomas and more than 90X of colon carcinoma*. 

Sakamoto fiuL, U.S. Patent 4,579,827 (4/1/86), discloses a number 
of mAbs said to be useful for diagnosing or treetlng human colon cancer by a 
number of different approaches. Hone of these mAbs Is shown to reecc with a 
human colon carcinoma- associated antigen that is a protein of either *1 or 72 
kDc molecular weight, d is cingui shing these antibodies from the antibodies of 
the present Invention (described below). Furthermore, none of the Sakamoto 
mAbs have the degree of colon tumor specificity of the mAbs disclosed In the 
present application. 

DeUlcye tf J cim invest. 21:301 (1986). discloses the use 
of e mAb specific for carcinoembryonic antigen (CCA) to detect colorectal 
carcinoma in vivo using lM I-labellcd fragmenta and etlaalon computerised 
tomography. The mAb described bears no reletlon to the mAbs of the present 
invention. 

Douillard eJnU. HyJuldflai I. Suttl^snv (W86). daacribes mAb 
17-lA and lta cytotoxic properties to gastrointestinal adenocarcinomas la 
vitro . 17-lA was used with some degree of success in Immunotherapy trials. 
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This nAb is said to recognise a 38*41 kDa protein and hat a broad range of 
reactivity and lack of colon tuoor specificity , clearly distinguishing it fros 
the anclbodlaa of the present invention. 

Scannon tt al. . U.S. Patent 4,590.071 (5/20/16) , discloses oAbs 
specific for melanoma antigens conjugated to toxic proteins such as rlcln A 
chain and the use of these coaposltlons to treat melanoma. There is no 
disclosure directed to colon tumor antigens or antibodies and their uses. 

The relatively pure antigen preparation containing the iaaunogenlc 
colon carcinosis membrane antigens to which the oAbs of the present invention 
ere directed was originally described by Kolllnsheed «t al . . Science 122:887- 
689 (1972). 

The clinical evaluation of the above antigen preparation. Including 
a description of Its iaaunogenlc ity and potential for enhancing patient 
survival through stimulation of specific active immunity, vaa described by 
Hollinshead it al : 1985, SJUPXA* 

The work of the present inventors leading to the present invention 
is briefly described in an abstract by Tseng et al. . "Konoclonel Antibodies to 
Muoan Colon Carcinoma Associated Antigens," Intl. Syvp. Biotech, in Clin. Med.. 
Rose, Italy, April 13-15, 1987, This reference vas aade available to the 
public less than one year before the filing of the ultimate parent application 
(U.S. Serial No. 07/176,337) for the present application. 

SUfflfflT OF THE IHTCTTIQIf 

* 

The present inventors have produced aurinc aAbs and mouse-human 
chimeric antibodies specific for colon carcinoaa- aasoclated antigens vhlch 
were knovn to be iaaunogenlc in huaans. These antigens, laolated in the 
inventors' laboratory, are unique aaong the previously described colon cancer 
antigens in that (1) the epitopes recognised by the aAbs are of the protein and 
nor the carbohydrate cooponent of tuaor- associated glycoproteins; (2) the 
antigens are not expressed in normal tissues; (3) the antigens are tuaor* 
specific, being present in malignancies of eolon, breast, and ovarian cancer; 
(4) the antigens are iaaunogenlc in huaans, having the capability of enhancing 
host antl-tuaor laaunity by both cellular ae veil aa humoral responses, thus 
improving survival in cancer patients; and (5) the laaunogenlclcy in humans is 
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specific, in that only colon, breast and ovarian cancer paciencj, buc not 
patients vith other fonw of cancer, show evidence of specific in vivo or in 
vlcro immunological reactivity to the antigens. 

The mAbs and chimeric antibodies of the present invention are 
useful for diagnosis or therapy of colon, breast, and ovarian carcinoma, for 
example by imaging metastatic tumors, by delivering cytotoxic agence to the 
tumors, and by activating host effector mechanisms euch as antibody- dependent 
cellular cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC) to 
directly kill tutor cells. 

The present invention is thus dlrscted to e monoclonal antibody 
specific for a human colon carcinoma- associated protein antigen wherein the 
antigen is specifically immunogenic in humans , and the antigen is not 
detectable on no rat I huaan tissues or on huaan carcinoma cells other than 
colon, breast and ovarian carclnoaa cells. Also Included are antigen -binding 
fragments or derivatives of the antibody. 

The present invention is also directed to a chimeric antibody specific 
for a human colon carcinoma-associated protein antigen wherein the antigen is 
not detectable on normal huaan tissues or on huaan carclnoaa cells other than 
colon carclnoaa cells. 

In one embodiment, the antibody is specific for a CCAA which is a 
protein having a molecular weight of about 61 kilodaitons. In another 
embodiment, the antibody le specific for a CCAA which is a protein having a 
molecular weight of about 72 kilodaitons. In a preferred embodlaent, the 
antibody is the mouse monoolonal antibody 33.28 or 31.1 or an antibody which 
binds specifically to the same colon carclnoaa- associated epitope as that bound 
by 33.28 or 31.1. In another preferred embodiment, the antibody is a 
aouse/huaan chimeric antibody Chi #1 that binds specifically to the same colon 
carclnoaa- Associated epitope as that bound fcy 31.1. 

The preeent invention is also directed to the above antibody 
imaob lilted on a solid phase. 

The present Invention Includes the above entlbody detectably 
labelled, for exaaple, with a radlolabel. 

In additional embodiments, the above antibody Is conjugated to a 
cytotoxic radionuclide, a cytotoxic drug, or a cytotoxic protein. 

In yet another embodiment, the present invention is directed to 
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monoclonal antibodies Against cht above antibodies, I.e., second generation 

monoclonal antibodies. 

In a further embodUent, the present invention is directed to third 
generation monoclonal antibodies, i.e., monoclonal antibodies directed against 
the above second generation aonocionai antibodies. 

The present invention is also directed to the above* discussed colon 
carcinoma- associated entlgens which are unique In that (i) the epitopes 

recognised by the caAbs are of the protein and [ttt the CirM)Yvt»f component of 
tumor-associated glycoproteins; (2) the antigens are not expressed In normal 
tissues: (3) the antigens are tumor -specific, being present In the 
malignancies of colon, breast and ovarian cancer; (4) the antigens are 
immunogenic in humans, having the capability of enhancing host anti- tumor 
immunity, thus improving survival in cancsr patients; and (5) the 
immunogenic ity In humans Is specific. In that only colon, breast and ovarian 
cancer patients, but noc patients vlth other forms of cancer, show evidence of 
specific in vivo or in vitro immunological reactivity to the antigens. 

To date, ail other purified antigens that have been used have 
failed to elicit both a cellular and a humoral response. 

The present Invention also provides a pharmaceutical composition 
useful for the immunotherapy of colon, breast and ovarian cancer comprising an 
antibody, fragment or derivative, as above, conjugated to a cytotoxic 
radionuclide, a cytotoxic drug, or a cytotoxic protein, in a suitable 
exclplcnc. 

The present invention includes an immunoassay method for detecting 
In a aaaple a colon carcinoma- associated antigen capable of binding to the 
33.28 or 31.1 murine monoclonal antibody or Chi «i, comprising: 

(a) contacting the sample vlth an antibody described above; and 

(b) detecting the antigen by detecting the binding of the 
antibody. 

In another embodiment, the Invention provides an imaging method for 
detecting a colon carcinoma -associated antigen In a subject, comprising: 

(a) contacting the detectably labelled antibody as described 
above vlth the subject; and 

(b) detecting the antigen. 

The present Invention also Includes a method of killing ceils 
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carrying a colon carcinoma* associated antigen, comprising: 

(a) delivering to the cells an antibody as above, and a cytotoxic 
effector agent; and 

(b) allowing the killing to occur. 

The effector agent may be complement, or effector cells active in ADCC, 
Alternatively, antibodies labelled conjugated with a cytotoxic radionuclide, 
drug or protein may be used directly. 

The present lnvtnclon is further directed to e method of treating a 
aubject suspected of having a colon, breast and ovarian carcinoma bearing an 
antigen which is capable of binding to the 33.28 or 31.1 monoclonal antibody, 
or Chi #1 chimeric antibody comprising administering to the subject an 
effective doae of a pharmaceutical composition as described above. 

Also provided is a method for producing an immunogenic composition 
useful for clinical immunotherapy of colon, breast, and ovarian carcinoma, 
comprising: 

<*) prepering a membrane extract of a tumor or call line beering 
an antigen vhich is capable of binding to the 33.26 or 31.1 
monoclonal antibody or Chi #1 antibody: and 
(b) isolsting the entlgen by Affinity purification using an 
antibody as described above, 
thereby producing the immunogenic composition. 

In another embodiment, the present invention is directed to the use 
of the above antigen to produce a vaccine. 

The present invention also includes a method of detecting and 
diagnosing colon, breast and ovarian center by staining monoclonal antibody or 
chimeric antibody bound to the above-described human colon carclnomm-assoelsted 
antigen. 

In another embodiment, the preeent invention Includes a kit for 
selectively characterising colon, breast, and ovarian carcinomas. 

ma DtsCTimon 21 the magma 

Figure 1 is a tracing shoving an H?iC elutlon profile of the 
Holllnshead 'vaccine,- a partially purified preparation of colon carcinoma cell 
membranes. 
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Figure 2 li « tracing shoving an KPLC eiution profile of Che colon 
carcinoma- associated antigen obtained by affinity purification of che material 
contained in peek 4 of Figure 1. 

Figure 3 is e graph shoving che biodistribution of aAb Ji .1 in nude 
nice beering a xenografced human tumor. LS-174T. 

Figure 4 is a graph shoving the biodiscribution of nAb 33.28 in 
nude oice bearing a xenografced huaan tumor, LS-174T. 

p^riTrrTQW OT TWt PlFTBUlgD EMBODIMENTS 

The presenc Invention provides ancibodies. including aonoclonal and 
chimeric antibodies, that are specific for, and capable of binding to, 
itnunogenic huaan colon carcinoma -as socle ted antigens (CCAA) vhich are protein 
in nature. These antibodies are useful for diagnostic and therapeutic purposes 
in subjects having or developing colon, .breast or ovarian carcinoma. 

The preeenc invention provides not only siouse aAbs, but also 
chimeric ancibodiee vhich are constructed from mouse V regions derived froa the 
aAbs of the present invention. Thus, the chimeric ancibodies maintain the 
ability to recognise the saae CCAA epitopes as the aAbs. 

The term -epitope ■ refers to thee portion of any molecule capable 
of being recognised by, and bound by, an snclbody. In general, epitopes 
consist of chemically active surfece groupings of molecules, for exaaple, amino 
acids or sugar side cheins, and have specific three-dimensional structural 
characteristics as veil as .specific charge character is tics . The epitopes of 
interest for the present invention are epitopes comprising amino acids. 

An "antigen" is a molecule or a portion of a molecule capable of 
being bound by an antibody vhich is additionally capable of inducing an animal 
to produce an antibody capable of binding to an epitope of that antigen. An 
antigen may have one or more than one epitope. The specific reaction referred 
to above is meant to indicete thet the antigen will react, in a highly 
selective manner, with ite corresponding entibody and not with the multitude of 
other antibodies vhich may be evoked by other antigens. 

The term "antibody" is meant to Include both intact immunoglobulin 
aolecules as veil as fragments and derivatives thereof, euch as, for example, 
Fab, Fab*. F<ab # )2 and Fv. vhich are capable of binding antigen. These 
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fragment* lack the Fc fragment of intact antibody, dear mora rapidly from the 
circulation, and nay have laaa nonspecific tleaue binding than an intact 
antibody (Vahl tt fll,, J, BafiL Htd, !£: 316-323 (1913)). These fragments are 
produced from intact antibodies uilng methods well known in the art, for 
example by proteolytic cleavage with enzymes such as papain (to produce Fab 
fragments) or pepsin (to produce F(ab')2 fragments). 

A •derivative* of an antibody contains additional chemical moieties 
not normally a pare of the protein. Covalent modifications of the protein are 
included within the scope of this invention. Such modifications may be 
introduced into the molecule by reacting targeted amino acid residues of the 
antibody vith an organic derlvatlclng agent that is capable of reacting vith 
selected side chains or terminal residues. For example, derlvetisatlon with 
blfuncclocial agents, well-known in the art, is useful for cross -linking the 
antibody or fragment to a water* insoluble support matrix or to other 
macromolecular carriers. . 

By •vaccine - is meant an agent used to stimulate the immune systsm 
of a living organism so that immunological protection against future harm 
caused by an infectious agent is provided. Administration of a vaccine 
contemplated by the present invention to the patient may be by any known or 
standard techniques. These include oral ingestion, intestinal intubation, or 
broncho-nasal spraying. Other sethods of administration, such as intravenous 
injection, that ailow the carrier microbe to reach the human or animal's 
bloodstream may be acceptable when the carrier microbe Is unable to reproduce. 

The antibodies -of the present invention are novel in that they are 
the first known aAbs and chimeric antibody specific for CCAA wherein the tumor 
antigens are known to be Immunogenic in huaans. That is, the antigens 
recognised by the antibodies of the present Invention induce an immune response 
In patience with colon, breast, and ovarian cancer, but not In other 
individuals, such aa patients vith other types of cancer. The immunogenic ity 
of theae antigens is expressed chiefly ae eell-nedleted immunity, measursble 
either by assay of delayed cutaneous hypersensitivity tn vivo ("skin tests'), 
or by various in Yltro sssaya of specific lymphocyte reactivity, such as 
lymphocyte proliferation or lymphocyte migration Inhibition assays. For 
general principles of immunogenic Ity end description of various assays of 
specific immunological reactivity, see: Roitt, X., CfisnHil T«»u^i frY 6th 
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Ed., Blackvell Scientific Publications. Oxford (1988): Roict. 2. tC fll.» 
tmunolorv . C.V, Jtosby Co., St. Louis, MO (1985) ; Klein, J., laffiiMlm. 
Blackwell ScUnclfie Publications, Inc., Cambridge, MA (1990); Klein, J., 
Tnmunologv! Btf Sconce r F c,,i f .Hariri f DUcrlntnitlon. John Wiley & Son*. New 
York, MY (1982); Peterson. P.Y. , Tf* gb <" k ftf TnmunopethologY. Crune and 
Strecton, New York, (1986). vhich ere hereby incorporated by reference. 

In e preferred embodiment, the antibody of the present invention is 
a murine oAb designated 33.28, In another preferred embodiment, the Antibody 
is a murine aAb designated 31.1. In yet another embodiment the antibody is a 
chlmtrlc antibody which recognites an epitope recognised by 33.28. In enother 
embodiment, the antibody is a chimeric antibody which recognises an epitope 
recognised by 31.1. 

The chlaerlc antibodies of the invention comprise individual 
chlaerlc heavy (K) and light (L) immunoglobulin chains. The chlaerlc K chain 
coaprlses an antigin-blnding region derived from the H chain of a non-human . 
antibody specific for the epitope recognised by 33.28 or 31.1. which is linked 
to at least a portion of a human H chain C region (C H ). 

A preferred chlaerlc L chain comprises an antigen -binding region 
derived from the L chain of either the 33.28 or 31.1 oAb, linked to at least a 
portion of a human L chain C region (C L ) . 

Alternatively, a preferred chimeric H chain coaprlses an antigen* 
binding region derived from the L chain of either the 33.28 or 31.1 aAb. linked 
to at least a portion of a human L chain C region <c v ) . 

As used herein? .the term ■ antigen -binding region" refers to that 
portion of an antibody molecule vhich contains the amino acid residues that 
interect with an antigen and confer on the antibody its specificity and 
affinity for tht antigen. The antibody region includes the • framework - amino 
acid residues necessary to maintain the proper conformation of the antigen- 
binding residues. 

AS us id herein, the term 'chimeric antibody" includes monovalent, 
divalent or polyvalent immunoglobulins. A monovalent chlaerlc antibody is a 
dlaer (HL) formed by a chlaerlc H ehaln associated through disulfide bridges 
with a chimeric L chain. A divalent chlaerlc antibody is tetraaer (h^) 
formed by two HL dlmers associated through at least one disulfide bridge. A 
polyvalent chimeric antibody can also be produced, for example, by employing a 
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C H region that aggregates (e.g., froa an IgM H chain, or * chain). 

The invention also provides for "derivatives" of the aonoclonal or 
chineric antibodies, which tern includes chose proteins encoded by truncated or 
aodlflcd genes to yield noleculer tpeciee functionally re •tabling the 
iaaunoglobulin fragaents. The modification* include, but ere not United to. 
addition of genetic sequences coding for cytotoxic proteins such as plant and 
bacterial toxins. The fragments and derivatives can be produced froa 
prokaryotic or eukaryocic hosts, as described herein by reeoablnant Beans. 
Alternatively, the fragaents and derivative! nay be produced by cheaical aeans. 
such as proteolytic clesvsge of intact laaunoglobulln aoleculet, or other 
cheaical aodif icatloni or derivetisations knovn in the ert. Such derlvatised 
aoieties aay iaprovs the solubility, absorption, biological half -life, and the 
like. The aoieties aay alternatively elialnate or attenuate any undesirable 
side effect of the encibody protein. Moieties capable of mediating such 
15 effects are disclosed, for exaapie. In Relnrton'. Ph,r^ |r1f fl1 V1rnrrT 

16th ed.. Hack Publishing Co.. Easton, PA (19«0). 

Antibodies, fragaents or derivatives having chlaerie H chains and L 
chains of the saae or different V region binding specificity can be prepared by 
Appropriate association of the individual polypeptide chains, as taught, for 
20 exaapie by Sears Froc. Hatl. Acad. SM »«a 22:353057 (1975). With 

this approach, hosts expressing chlaerie H chains (or their derivatives) are 
separately cultured fron hosts expressing chlaerie L chains (or their 
derivatives) and the laaunoglobulln chains are ssparately recovered end then 
essoclaced. Alternatively! .the hosts can be co-culcured and the chains allowed 
to aesoclate spontaneously in the culture aedlua, follovtd by recovery of the 
asseabled laaunoglobulln. fragaent or derivative. 

Murine hybridous which produce aAb specific for CCAA, such as the 
33. 2g and 31.1 aAbs of the present invention, are foraed by the fusion of a 
aouse fusion partner cell, such as SP2/0, and spleen cells froa alee laaunlsed 
against the CCAA. 

Mice aay be laaunlzed with crude or seal-purified preparations 
containing the antigens of interest, such as. for exaapie, the Holllnshead 
•vaccine,- which Is a partially purified aeabrane preparation of colon- 
carclnoaa cells (Holllnshead ifcuL., ju^u). To laaunlzo the alee, a variety 
of different conventional protocols aay be followed. For exaapie, alee Bay 
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receive prlaery and boosting laaunUatlons of antigenic preparations. 

The coll fuJlotu are accomplished by standard procedures well known 
to thoe* skilled in the field of Immunology (Kohier end Kllsteln. fiAflilft 
256:493-497 (1975) end U.S. Patent No. 4,376.110; Hartiov, E. c; fll.. MU! 
Campbell, A. , -Monoclonal Antibody Technology,* In: UhflliSgg Ttcftnlgmi In 
M fl rh# B tiC7 *rtA Mo1»«-ular llolorv . Voiuae 13 (Bur don. R.. tl ll , . eds.), 
Elsevier, Aascerdaa (1984); Kennett *t si ,. . M ft m>elflnal Antibodies (Kennect |£ 
aJL. eds. pp. 365-367. Plenua Press. NY. 1980): de St. Croth. S.F.. et tlu. L. 
XmaiflL, tttflU ttsWl (1980); Calfre, C. fiHL>. WfittlOfll EnEVMl. 21-'>-" 
(1981); Coding. J.V. 1987. Antibodies; Principles and Practice. 2nd 

ed. Acadsftlc Press, London, 1987). 

Tuslon partner cell lines and aethods for fusing and selecting 
hybrldomes and screening for aAbs are veil known In the art (Hartiov, E. al 
aL,. ami ; Kawaaoto. T. *f el.. Math. Entvaol. 121; 266-277 (1986); Kearney. 
J.F. «t al . J ImunaL 123:1546-1530 (1979); Kllaartln. J.V. ejnU. J„ Ctll 
Biol, 22:576.582 (1982); Kohier, C. «t al.. EUTi J, iMlfflgli j:292-293 (1976); 
Une, D.P. iuL. I IgBUDflJ M * gh 47:303-307 (1981); Kueller. O.V. tuL, 
j lamps!, M ^ h 87:193-196 (1986); Pontecervo. C, SftBlUfi CtU CEP-fit, 1:397- 
400 (1975); Shero. J.. fitoU. Prgg, Httl. Acad. Scl. USA 2&:1420-1424 (1979): 
Shulaan, K. «t el. . Mature 276:269-270 (1978); Springer, T.A. (ed) , HvtrMwi 
Teelmalasv In t*« llc-s e l*» g ». *nd H«dleln«. Plenua Press, New York, 1985; and 
Taggarc, R.T. it StUnc* 212:l«6.1230 (1982)). 

The oAbs of Che present invantlon aay be produced In large 
quantities by injecting hybrldooa cells secreting the antibody into the 
peritoneal cavity of alee and, after appropriate tiae, harvesting the ascites 
fluid which contains a high titer of the aAb, and Isolating the aAb the re fro*. 
Alternatively, the aAbs aay be produced by culturlng hybrldoaa cells In v ltEg 
and isolating die secreted aAb froa the cell culture aedlua. 

Huaan genes which encode the C regions of the chiaerlc antibodies 
of the present invention are derived froa cells which express, and preferably, 
produce, huaan laau&eglobuilns , The huaan Cy region can be derived froa any of 
the known cleeees or isocypes of huaan K chains, including gaaaa. * a, I or e. 
Since the K chain I so type Is responsible for the various effector functions of 
an antibody, the choice of C H region will be guided by the desired effeetor 
functions, such as complement fixation, or activity In antibody- dspendent 
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ctllular cytotoxicity (ADCC). Preferably, the C H region is derived froo game 
1 (IgCl). game 3 (IgC3), gamma 4 <IgC4), and u (IgM). 

The human C L region can be derived froa either human L ehaln 
isotype, kappa or lambda. 

Cenee encoding human lomuno globulin C regions are obtained froa, 
human cells by standard cloning techniques (Sambrook, J . ee el.. Molecular 
Cloning; A Laboratory Manuel . 2nd Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, KY (1989)). Human C region genes are readily available from 
known clones containing genes representing the two classes of L chains and the 
five classes of H chains. Chimeric antibody fragments, sueh as F(ab') 2 and 
Fab, can be prepared by designing a chlaerlc M chain gene which is 
appropriately trunceted. For example, e chimeric gene encoding the H chain 
portion of an F(ab') 2 fragment would include DHA sequences encoding the CH} 
domain and hinge region of the H chain, followed by e translaclonal stop codon 
to yield the truncated molecule. 

Generally, the chimeric antibodies of the present invention are 
produced by cloning DNA segments encoding the K and L chain antigen-binding 
regions of a CCAA-specific antibody, preferably non •human, most preferably 
33. 28 or 31.1, and joining these DHA segments to DNA icgments encoding human 
and reglona to produce chimeric lmmunoglobulln-eneodlng genes. 

Thus, in a preferred embodiment, a fused- gene Is created which 
comprises a first DHA segment that encodes at least the antigen-binding region 
of non-human origin, such as a functionally rearranged V region with Joining 
(J) segment, linked to a seqond DHA sepent encoding et least a part of a human 
C region. This fusion can bo accomplished by the polymerase chain reaction, as 
reported by Fernando ft£_il**t Bllttl Svro Short Reports J: $S, 1993. 

The DHA encoding the antibody -binding region nay be genomic DHA or 
cDHA. A convenient alternative to the uso of chroaosomal gone fragnente as the 
source of DHA encoding the murine V region antigen-binding segment Is the use 
of cDHA for the construction of chimeric immunoglobulin genes, as reported by 
Uu sLiL, Proc Hatl. Acad. Set . USA 4£:3439 (1987) and J- TcgKinelofy 
122:JS21 (1987), which references are hereby Incorporated by reference. The 
use of cDHA requires that gene expression elements spproprlate for the host 
cell be combined with the gene in order to achieve synthesis of the desired 
protein. The use of cDMA sequences is advantageous over genomic eequences 
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(which contain inerons). in Chat cDNA aequencea can be expressed in bacteria or 
other host* which lack appropriact RHA-ipiicing systtaa. 

Therefore, in an embodiment utilizing cDNA ancodlng Che antibody V 
region, the method of producing the chiaeric antibody involves aeverel steps, 
5 outlined below: 

1. Isolation of messenger RHA (aWtA) froa the cell line producing the 
monoclonal antibody, cloning and cDNA production therefrom; 

2. Preparation of a full lengch cDNA library froa purified mRNA froa 
which the appropriate V region gene segments of the L and K chain 

10 genea can be: (1) identified with appropriate proboa. (11) 

sequenced, and (ill) made compatible with a C gene segment; 

3. Preparation of C region gene segaents by cDKA preparation and 
cloning; 

4. Construction of complete H or L chain coding aequencea by linkage 
15 of the cloned specific V region gene segments to cloned huaan C 

region gene, as described above; 
3. Expression and production of chiaeric L and H chains in selected 
hosts, including prokaryotlc and eukaryotle cells. 
One common feature of all Immunoglobulin Hindi chain genes and 
20 their encoded aAKAs is the J region. H and L chain 3 regions have different 
sequences, but a high degree of sequence homology exlsce (greater than 80X) 
among each group, especially near the C region. Thia homology is exploited in 
this method and consensus sequences of H and L chain J regions aay be used to 
design oligonucleotides for .use as priaers for introducing useful restriction 
25 sites into the J region for subsequent linkage of V region segments to huaan C 

region segments. 

C region cOHA vac core prepared froa huaan cells can be aodlfled by 
a ite-direcced autogenesis to place a restriction alto at the analogous position 
in the human aequence. For exaaple, one can clone the complete huaan kappa 
30 chain C (C^) region and the complete human gaaae-l C region (C 5iau#l ). In 
thia case, the alternative method baaed upon genomic C region clones as the 
source for C region vectors would not allow theae genea to be expreaeed in 
bacterial syateaa where enzymes needed to reaove intervening aequencea are 
absent. Cloned V region segaents are exeleed and ilgated to L or H chain C 
region vectora. Alternatively, the huaan C <am> ,j region can be modified by 
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introducing * termination codon thereby generating a gene sequence which 
encodes the H chain portion of an Fab molecule. Ihe coding sequences with 
linked V end C regions are then transferred Into appropriate expression 
vehicles for expression In epproprlate hosts, proksryotlc or eukaryotlc. 

Ivo coding DNA sequences are said to be -oparably linked* If the 
linkage results In a continuously translatable sequence without alteration or 
Interruption of the triplet reading freae. A DKA coding sequence Is oparably 
linked to a gene expression element if the linkage results In che proper 
function of that gene expression eleaent to result In expression of the coding 
sequence. 

Expression vehicles Include plasalds or other vectors. Preferred 
anon* these are vehicles carrying a functionally coaplete huaan Cj| or C L chain 
sequence having appropriate restriction sites engineered so chat any V g or V L 
chain sequence with appropriate cohesive ends can be easily inserted therein. 
Human C H or C L chain sequence -containing vehicles thus serve as Interaedletes 
for the expression of any desired coaplete H or i chain In any appropriate 
host. 

A chiaeric mouse-human antibody will typically be synthesized froa 
genes driven by che chroaoeoael gene promoters native to the aouee K and L 
chain V regions uaed in the constructs; splicing usually occurs between the 
apilce donor site in the aouse J region and the splice acceptor sice preceding 
the huaan C region and also at the splice regions that occur within the huaan 
C H region; polyadenyiation and transcription termination occur at native 
chroaosoaal sices downstream of che huaan coding regions. 

Gene expression eleaents useful for the expression of cDKA genes 
include: (a) viral transcription proaocera and their enhancer elements . such 
as the SV40 aarly promoter (Okayaaa, H. fiLlL. Mot m»] 1;2BQ (l 9 g3». 

Rous tarcoaa vims LIR (Gorman. C. ixak. Pree. w«M a^d *n ika 2£:o777 
(1982)). and Moloney murine leukeaia virus LTR (Crosschedl. R. at el Cel\ 
41:885 (1985)); (b) splice regions and polyadenyiation sites such as those 
derived froa the SV40 late region (Okayaaa at at mig ) . 4n4 (c) 
polyadenyiation altea such as in SV40 (Okayaaa »*1 UttU )^ 

1 ammo globulin e0RA genes may be expressed as described by Liu ti 
IUBU. «* Veldla e{ aJL, Can* 11:21 (1987) , using as expression eleaents 
the SV40 early proaoter and Its enhancer, che aouse laaunoglobulln H chain 
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pronoter enhancer*, SV40 Uce region aRNA splicing, rabbit J-globin Intervening 
sequence. immunoglobulin and rabble f-globin polyadenylaclon sices, and $V40 
polyadenylaclon eleaencs. for laaunoglobulin genes cooprlsed of pare cDNA, 
pare genomic DNA (Whittle et al. . Protein Engineering 1:499 (1987)), the 
transcriptional promoter nay b« human cytoaegelovlrus (CHV), che promoter 
enhancers derived from CKV end mouse/human laaunoglobulin. and mRNA splicing 
end polyadenylaclon regions derived froa the native chromosomal immunoglobulin 
sequences . 

In one embodiment, for expression of cDHA genes in rodent ceils, 
the transcriptional proaoter is a viral LTR sequence, the transcriptional 
promoter enhancers are either or both the aouse laaunoglobulin heavy chain 
enhancer and the viral LTR enhancer, the splice region contains an incron of 
greeter then 31 bp. and the poiyadenylatlon and transcription termination 
regions are derived from the native chromosomal sequence corresponding to the 
immunoglobulin chain being synthesized. In other embodiments, cDNA sequences 
encoding other proteins are combined with the *bove«recited expression element* 
to achieve expression of che proteins in mammalian cells. 

Each fused gene Is assembled in. or Inserted into, an expression 
vector* Recipient cells capable of expressing the chimeric immunoglobulin 
chain gene product are then transfected singly vlth a chimeric K or chimeric L 
chain- encoding gene, or are co- transfected with a chimeric H and a chimeric L 
chain gene. The crensfected recipient cells are cultured under conditions that 
permit expression of the incorporated genes and the expressed laaunoglobulin 
chains or Intact antibodies. or fregaente are recovered froa the culture. In 
one embodiaent. the fused genes encoding the chimeric H and L chains, or 
portions thereof, are assembled in separate expression vectors that are then 
used to co-transfect a recipient cell. 

Each vector may contain tvo lelecteble genes, a first selectable 
gena designed for selection in a bacterial ayatem and a second selectable gene, 
designed for selection in a eukaryotic system, where In each vector has a 
different pair of genes. This strategy results in vectors which first direct 
the production, and permit amplification, of the fused genes in e bacterial 
ayatem. Subsequently, the genes so produced and amplified in a bacterial host 
are subsequently used to eo-transfect a eukaryotic cell, and allow selection of 
a co • trans fee ted cell carrying che desired transfected genes. 
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Examples of selectable genet of use in a bacterial system are the 
gene chat confers resistance to amplclllln and che gene that confers reslscance 
to chloramphenicol. Preferred selectable genet for use In eukaryotlc 
cransfeccants Include the xanthine guanine phosphorlbotyl transferase gene 
5 (designated gsi) *nd the phosphotransferase gene froot Tn3 (designated nta). 

Selection of cells expressing gj£ is bated on the fact that che enzyme encoded 
by chit gene utllltet xanthine at a substrate for purine nucleotide synthesis, 
whereas the analogous endogenous eniyme cannot. In a medium containing (1) 
mycophenolle add, which blocks the conversion of lnoslne monophosphate to 

10 xanthine aonophosphate, and (2) xanthine, only cells expressing the gg£ gene 

can survive. The product of the ngp. blocks the Inhibition of protein synthesis 
by the antibiotic G418 and other antibiotics of the neomycin class. 

the two telectlon proceduret can be used simultaneously or 
sequentially to selecc fox the expression of iaounoglobulln chsin genes 

15 introduced on two different DKA veetore into a eukaryotlc cell. It is not 

necessary to Include different selectable Markers for eukaryotlc cells: an H 
and an L chain vector • each containing the sane selectable marker can be eo» 
transfected. After selection of the appropriately resistant cells, the 
majority of the clones will contain Integrated copies of both H and L chain 

20 vectora. 

Alternatively, the fused genes encoding the chlaerlc H end I chains 
can be assembled on the saae expression vector. 

For transfectlon of the exprettlon vectors and production of che 
chlaerlc antibody, the preferred recipient cell line is a myeloma cell. 
25 Myeloma cells can synches ire, assemble and secrete immunoglobulins encoded by 
transfected immunoglobulin genes and possess che mechanism for glyeosylaclon of 
the immunoglobulin. A particularly preferred recipient cell Is the 
Ig«non-produclng myeloma cell SP2/0 (ATCC #CRL 8287). SF2/0 cells produce only 
immunoglobulin encoded by the transfected genes. Myeloma cells can be grown In 
30 culture or in the peritoneal cavity of a mouse, where secreted immunoglobulin 
can be obtained. from ascites fluid. Other suitable recipient cells include 
lymphoid cells such as ft lymphocytes of human or non*human origin, hybrldoma 
cells of human or non-human origin, or interspecies heterohybrldoma cells. 

The expression vector carrying a chimeric antibody construct of the 
35 present Invention may be introduced into an appropriate boat cell by any of a 
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variety of suitable means. Including such biochemical means as transformation, 
trensfacclon, conjugation, protoplast fusion, calclua phosphate-precipitation. 
And application with polycaclons such as dlethyiamlnoethyl (DEAE) dextran, and 
such mechanical aeans as olectroporatlon, direct microinjection, and 
mlcroprojectllc bombardment (Johnston £UL, Se<»ne« 2£fl:1538 (1988)). A 
preferred way of Introducing DMA Into lymphoid cells la by elactroporatlon 
(Potter et al. . Marl. Acad. Scl. USA 41:7161 (1984); Yoshlkave. K. tX 

al. , j g n j cineer Ret. 22*. U22*H**) • ln thli procedure, recipient cells are 
subjected to en electric pulse In the presence of the DKA to be Incorporated. 
Typically, after transf action, cells are allowed to recover In complete medium 
for About 2ft hours* and are then seeded In 96* veil culture plates In the 
presence of the selective medium. C418 selection Is performed using about 0.4 
to 0.8 mg/ml C41B. Mycophenollc acid selection utilizes About 6ug/ml plus 
about 0.25 mg/ml xanthine. The eleccroporaclon technique Is expected to yield 
transf action frequencies of about 10" S to about 10* 4 for Sp2/0 cells. In the 
protoplast fusion method, lysotyme Is used to strip cell vails from catarrhal 
harboring the recombinant plasmld containing the chimeric antibody gene. The 
resulting spheroplests are fused with myeloma cells with polyethylene glycol. 

The chimeric Immunoglobulin genes of the present Invention can also 
be expressed in nonlynphold mammalian cells or in other eukaryotlc calls, such 
as yeast, or in prokaryotie cells. In particular bacteria. 

Yeast provides substantial advantages for the production of 
Immunoglobulin k and L chains. Yesscs carry out post- trans la tlonal peptide 
modifications Including glycosylstlon. A number of recombinant DMA strategies 
now exist vhlch utilize strong promoter sequences and high copy number plasmlds 
vhlch can be used for production of the desired proteins in yeast. Yeast 
recognizes leader sequences of cloned mammalian gene products and secretes 
peptides bearing leader sequences (i.e., pre.-pepcldes) (Hltxnen, ££_gL>. JJjth 
Tneametloft*! (Waranc * »n Yeaat. C«n*cl e « and Molecular Biology. Kontpeller, 
Franco, September 13*17 t 1982). 

Yeast gene exprceeion systems can be routinely evaluated for the 
levels of production, secretion and the stability of chimeric H end I ehaln 
proteins and assembled chimeric antibodies. Any of a series of yeast gene 
expression systems incorporating promoter end termination elements from the 
sctlvely expressed genes coding for glycolytic enzymes produced In large 
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quantities when y«iici are grown in media rich in glucose can be utilize*. 
Known glycolytic genes-csn siso provide very efficient transcription control 
signals. For example, the promoter end terminator signals of the 
phosphogiycerete kinase (PCK) gene can be utilised, A number of approaches may 
be ctken for evaluating optical expression plesalds for the expression of 
cloned immunoglobulin cDNAs in yeast (see Glover. O.K.. ed. v Wh Signing . SftL 
Hi PP- *5-66, IRL Press, 1965). 

sectorial strains may also be utilised as hosts for the production 
of antibody molecules or antibody fragaonts described by this invention. 
E cell K12 strains such es coll V3110 (ATCC 27325). and other 
enterobscterla such as s«i««n«Ua rvaMauHua or S&IHili BgXfiimnt. 
various Pmmdoaonas species may be used. 

Plasald vectors containing repiicon end control sequences which are 
derived from species compatible with e host cell are used in connection with 
these bacterial hosts. The vector carries a replication site, as well as 
specific genes which are capable of providing phenotyplc selection in 
transformed cells. A number of approaches may be taken for evaluating the 
expression plesalds for the production of chimeric antibodies or antibody 
chains encoded by the cloned Immunoglobulin cDNAs in bacteria (see Clover. 
D.M.. ed., pma Clonic V Q 1 T. l&LPrsss, 19S5). 

Other preferred hosts ere mammalian cells, grown in ylga or in 
vivo . Kamaeliea ceils provide post- trenelac lonai modifications to 
immunoglobulin protein molecules including leader peptide rcmovel, folding and 
assembly of H and I chains i.glycoaylat ion of the antibody molecules, end 
secretion of functional antibody protein. 

Mammalian cells which may be useful as hosts for the production of 
antibody proteins, in addition to the cells of lymphoid origin described above, 
include cells of f ibrobleet origin, such as Vero (ATCC C*L 81) or CHO-K1 (ATCC 
CRL 61). 

Many vector systsas are avallsble for the expression of cloned H 
and L chain genes in ■aaaallen cells (sse Clover. O.K., ed. f BHA Cloning. Vfll. 
II. pp. 143-238, 1EX Press. 1985). Different epproaches can be followed to 
obtain complete ti^ •ntibodiea. As discussed shove, it is possible co co- 
express K and U chains in the same cells to achieve intracellular association 
and linkage of H end L cheins Into complete cetrameric H 2 4 antibodies. The 
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co-txprtssion can occur by using either the caae or different plesaids In che 
sue hose. Genes for boch H *nd L chains c»n b« placed into che sue plasaid, 
which is then transfected into ceils, thereby selecting directly for ceils Chat 
express both chains. Alternatively, ceils aay be transfected first with a 
S piasmid encoding one chain, for example the L chain, followed by cransfeccion 
of tht rasulcing call lina with an H chain plasaid containing a second 
selectable aerker. Cell lines producing H2L2 aoiecules via either route could 
be transfected with pleealds encoding additional copies of H. L. or H plus L 
chains in conjunction with additional selectable markers to generate eell lines 

10 with enhanced properties, such as higher production of asseabied HjLj antibody 
aoiecules or enhanced stability of the transfected cell lines. 

In addition to aAbs or chineric antibodies, the present invention 
is also directed to an anci- idiotypic < anti-Id) antibody specific for V region 
epitopes of the aAb antibody or chiaeric antibody of the invention. An 

15 anti-Id antibody Is an antibody which recognises unique determinants generally 
associated with the antigen- binding region of another antibody, the antibody 
specific for CCAA. such as 33.28. is teraed the idiotypic or td antibody. The 
anti-Id can be prepared by iaaunizing an aniaal of the same species and genetic 
type (e.g. aouse strain) as che source of the Id antibody with the Id antibody 

20 or the antigen-binding region thereof. The immunized aniaal will recognize and 

respond to che idiotypic determinants of the iaaunizing antibody and produce an 
anti-Id antibody. The anti-td antibody aay also be used as an 'iaaunogen* to 
induce an iaoune response in yet another aniaal, producing a so-called anti- 
anti-Id antibody. The encitantl-Id aay be epitopicaliy Identical to the 

25 original antibody which induced the anti-Id. Thus, by using antibodies to the 

idiotypic detarainants of a aAb, it is possible to identify other clones 
expressing antibodies of identical specificity. 

Accordingly, the aAbs or chiaeric antibodies of the present 
invention aay be used to induce anti-Id antibodies in suitable aniaals. such as'. 

30 EALB/c mice . Spleen ceils f roa such iaaunited eice can be used to produce 

anti-Id hybridoaae secreting anti-Id aAbs. Further, the anti-Id aAbs can be 
coupled to a carrier such as keyhole liapet heaocyanin (KLH) and used to 
immunize additional EALB/c aice. Sera froa these aice will contain anti -anti- 
Id antibodies that have the binding properties of the original aAb specific for 

35 a CCAA epitope. 
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The antibodies of the present invention, including their antigen- 
blndlng fragnence and derivdtivei. have a multitude of usee reietlng co the 
diagnoais, aonltorlng and therapy of colon, breast, and ovarian cancer. Such 
uses are summarized in Schloa. J., Cant. lu . &4:3225-323« (1986). which i. 
hareby incorporated by reference. 

In diagnosis, the antibodies nay be used in laounoassays (described 
belov) to screen body fluids, such aa sen*, tpucua, effusions, urine, 
cerebrospinal fluid, and the lik.. for the presenc. of CCAA. The antibodies 
■ay be used for scanning or radlolmeglng. when labelled with an appropriate 
radlolabel. to detect prlaary or aetastatlc foci of tumor eells. Furthermore, 
the antibodies are useful in lymphoscintigraphy to detect lyaph node 
Involvement in the diseese. 

The antlbodlea of the present Invention are alao useful for 
laaunopethological analyala. auch as the differential diagnosis of tuaor type, 
the aubelasslflcatlon of the cuaor baaed on its expression of CCAA. Such 
determinations vould be laportant In essessaent of aataatatic potential, 
predicted responses to therapy and prognosis. 

In particular, because of the specificity of the aAbs and ehlaerlc 
antlbodlea of the present Invention, they aay peralt the definition of defining 
aubpopulatlons of tuaor cells among the heterogeneous cells present In a 
growing tuaor. These antlbodlea could therefore be used in the typing and 
cross- matching of the tuaor cell 'lines' comprising the tuaor by means of flow 
cytometry . both at the tlae of aurgery and prior to therapy. An analyala of 
the tuaor colli aubpopulatlons with the antibodies of this Invention, end a 
bsttery of additional aAbe. Is used to define (a) which antigen preparation 
would be the aosc appropriate for specific seclve laauno therapy, (b) which bad 
or ehlaerlc antibody would be efficacious for ADCC. and (c) which antibody or 
coablnatlon of aAbe should be uaed for laaglng the patient at a later date in 
search for recurrent or aetastatlc tuaors. 

In addition to their diagnostic utility, the antlbodlea of the 
preaent Invention are useful for oonlcorlng the progression of dlsesse by 
screening body fluids for CCAA. radielmeglng of tuaor. or the detection of 
occult metastasis through aspiration cytology, lyaph node or bone narrow 
blopay, or cytology of body fluids. 

A summary of the ways In which the antibodies of the present 
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invention nay be used cherepeutleally Includes direct cytotoxicity by the 
•otlbody. either »edleted by complement (COC) or by effector cells (ADCC). 
conjugated to anti-tumor drugs, toxins, radionuclides. The antibodies cen be 
used for tl vtv° removal of tumor cells from the circulation or from bone 
mar rev. 

Some of these approaches are described in mora detail below. Armed 
with the teachings provided herein, one of ordinary skill in the srt will know 
how to use the antibodies of the pressnt invention for diagnostic, monitoring 
or therapeutic purpoees without undue experimentation. 

The preferred animal subject of the present Invention Is a mammal. 
»y the term "mammal' Is aesnt an Individual belonging to the class Mammalia. 
The Invention Is particularly useful In the treatment of human aubjeete. 

By the term 'treating' Is Intended the administering to subjects of 
the antibodies of the pressnt Invention or a frapent or derivative theraof for 
purposes which may include prevention, amelioration, or cure of colon, breast. 

end ovarian eancer. 

The phermeceutical compositions of the present Invention may be 
adminlatered by any means that achieve their Intended purpose. Amounts and 
regimens for the edminlstratton of antibodies, their fragments or derivatives 
can be determined readily by those with ordinary skill In the clinical art of 
treating colon, breast, and ovarian cancer and related disease. 

For exaaple. administration may be by parenteral, subcutaneous , 
Intravenous. Intramuscular . Intraperitoneal, transdermal, or buccal routes. 
Alternatively, or concurrently, administration may be by the oral route. The 
dosage administered will be dependent upon the age. health, and weight of the 
recipient, kind of concurrent treetment. if any. frequency of treaemenc. and 
the nature of the effect desired. 

Compositions within the seope of this invention Include all 
compositions wherein the sntlbody. fragment or derivative la contained In an 
amount effective to achieve its Intended purpose. While individual needa vary, 
determination of optimal ranges of effective amounts of eech component la 
within the skill of the ert. The effective dose la a function of the 
individual chimeric or monoclonal antibody, the presence and nature of a 
conjugated therapeutic egent (see below), the peclent and hla clinical atatue. 
and can vary from about 10 ngAg »««y weight «• 100 
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10 ng/kg body weight. Tht preferred dosages comprise 0.1 co 10 mgAg body 
weight. 

In Addition to the pharmacologically active compounds, the new 
pharmaceutical compositions may contain suitable pharmaceutical^ acceptable 
carriers comprising exclplents and Auxiliaries which facilitate processing of 
the active compounds lnco preparations which can be used pharmaceutical^ . 
Preferably, the preparations, contain from About 0.01 to 99 percent, preferably 
from about 20 to 75 percent of active coapound(s) f together with the exclplenc. 

Preparations of the antibody, fragment or derivative of the present 
invention for parenteral administration, such as in detecttbly labelled form 
for imaging or in a free or conjugated form for therapy, Include sterile 
aqueous or non-aqueous solution*, suspensions, and emulsions. Examples of non- 
aqueous solvents are propyleneglycoi, polyethylene glycol, vegetable oil such as 
olive oil, and Injectable organic esters such es echyloleete. Aqueous carriers 
include water, ei c oho lie/ Aqueous solutions, emulsions or suspensions, including 
saline and buffered media, parenteral vehicles including sodium chloride 
solution. Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, 
or fixed oils. Intravenous vehicles include fluid end nutrient replenishes , 
such es those baaed on Ringer's dextrose, and the like. Preservatives and 
other addltlvea may also be present, such es. for example, antimicrobials. 
Ant 1- oxidants, chelating agents, and Inert gases end the like. See, generally, 
REfllaran^ fhmnCtUtiCfll Scltnfta. 16th ed.. Hack Publishing Co.. Easton, Pa, 
1980. 

In particular, -the antibodies, fragments and derivatives of the 
present invention are useful for treating a subject having or developing colon, 
breast, and ovarian adenocarcinoma. Such treatment comprises parenteraily 
administering a single or multiple doses of the antibody, fragment or 
derivative, or a conjugate thereof. 

The antibodies of this invention can be adapted for therapeutic 
efficacy by virtue of their ability co mediate ADCC and/or CDC against cells 
having CCAA associated with their surface. For these activities, either an 
endogenous source or an exogenous source of effector cells (for ADCC) or 
complement components <for CDC) can be utilised, 

The antibodies of this invention, their fregments. and derivatives 
can be used therapeutically as Immunoconjugates (see for review: Dillman. 
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R.O., Ann. Int. Med. Ul:592-603 (1989)). They can be coupled co cycocoxic 
proteins, including, but not limited co, Ricin-A, Pseudomonas coxin. Diphtheria 
coxln, And cumor necrosis factor. Toxins conjugated co antibodies or other 
Upends ere known In the «rt (see, for example, Olsnes, S. et el. . Immunol , 
Today lfl:291.295 (1989)). Plent end becterlel toxins typically kill cells by 
disrupting the protein synthetic machinery. 

The antibodies of this Invention can be conjugated to additional 
types of therapeutic molecles Including, but not Halted to. diagnostic 
radionuclides and cytotoxic agencs such as cycocoxic radionuclides, drugs and 
proteins. Examples of radionuclides which can be coupled to antibodies and 
delivered In vivo co sites of antigen include 21 *Bi. ni I. lg6 Re. and *°Y, 
which list is not intended to be exhaustive. The radionuclides exert their 
cytotoxic effect by locally irradiating the cells, leading to various 
intracellular lesions, as is known in the art of radiotherapy. 

Cytotoxic drugs which can be conjugeted to antibodies and 
subsequently used for In vivo therapy include, but are not limited to, 
daunorublcln. doxorubicin, aethocrexaCe. and Mitomycin C. Cytotoxic drugs 
interfere with critical cellular processes including DMA. RNA, and protein 
synthesis. For a fuller exposition of these classes of drugs which are known 
in the arc, and their mechanisms of action, see Coodaan, A.G. , il al. . Goodman 
and Cll n an'« THE PHARMACOLOGICAL BASTS OT THERAPEUTICS. 7th Ed., Kacmlilan 
Publishing Co., 1985. 

The antibodies of this invention may be advantageously utilized In 
coordination with other monoclonal or chimeric antibodies, or with iymphoklnes 
or hemopoietic growth factors, etc., which serve co Increase cee number or 
activity of effeccor cells which interact with the antibodies. 

The antibodies , fragments , or derivatives of this invention, 
attached to a solid support, can be used to remove soluble eolon carcinoma* 
associated antigens from fluids or tissue or cell extracts. In a preferred 
embodiment, they are used to remove soluble tumor antigens from blood or blood 
plasma products. In another preferred ambodlmenc, the antibodies are 
advantageously used in extracorporeal immunoedaorbent devices, which are known 
in the ert (see. for example. Sfinara In Htflataloev. Vol. 26 (2 Suppl. 1) 
(1989)). Patient blood or other body fluid is exposed co the attached 
antibody, resulting In partial or complete removal of circulating CCAA (free or 
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In Immune complexes), of CCAA*beering cells, following which the fluid is 
returned co che body. This Immuno Adsorption cen be iaplemenced in 4 continuous 
flow arrangement, vich or without Interposing a ceil centrlfugetlon icep. See. 
for example. Terman. O.S. £UL. J- . 112:1971-1975 (1976). 

The present Invention else provides che Above antibodies, f repents 
end derivatives, decectebly labelled, as described below. 

The antibodies of the present invention are useful for inmunoasseys 
vhlch detect or quantltate CCAA or cells bearing CCAA in a sample. Such an 
Immunoassay typically comprises Incubating a biological saaple in tha presence 
of a detectably labelled antibody of the present Invention capable of 
identifying the tumor antigen, and detecting the labelled antibody which Is 
bound In a saaple. 

Thus, in this aspect of the invention, a biological saaple nay be 
treated with nitrocellulose, or other solid support or carrier which is capable 
of immobilizing cells, ceil particles or Soluble proteins or glycoproteins. 
The support may then be washed with suitable buffers followed by treatment with 
the detectably labelled antibody of the present invention. The solid phase 
support may then be washed with the buffer a second time to remove unbound 
antibody. The amount of bound label on said solid support may then be detected 
by conventional means. 

By -solid phase support - or "carrier* is intended any support 
capable of binding entlgen or entlbodles. Veil -known supports or carriers 
include glass, polystyrene, polypropylene, polyethylene, dextran. nylon, 
amylases , natural and modified celluloses, polyacrylamldes, agaroses, and 
magnetite. The nature of the carrier can ba either soluble to some axtent or 
insoluble for the purposee of the present invention. The support material may 
have virtually any possible structural configuration so long as the coupled 
molecule la capable of binding to CCAA or the antibody specific for CCAA. 
Thus, the support configuration may be spherical, as in a bead, or cylindrical, 
as in the inside surface of a test tube, or the external surf see of a rod. 
Alternatively, che surfece may be flat such as a sheet, test strip, etc. 
Preferred supports Include polystyrene beads. Those skilled in the art will 
know many other suitable cerrlers for binding enclbody or antigen, or will be 
able to ascertain the same by use of routine experimentation. 

The binding activity of a given lot of antibody may be determined 
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according to veil -known aechod*. Those skilled In Che ere will be able co 
determine operative and optimal assay conditions for each determination by 
employing routlna experimentation. 

One of che vays in which the antibody of the present invention can 
be decectabiy labelled is by linking the same to *n enzyme and uee in en enxyae 
laaunoessey (EIA) or enzyme-linked laaunosorbent esaey <EUSA). This enxyae, 
when subsequently exposed to its substrate, will reect with the substrate 
generating a ehealcel aoiecy which can be detected, for example, by 
spectrophotometry fluoroaetrlc or by vleuel Beans. In an alternate 
eabodlaent, the enxyae ie used to label a binding partner for the entlbody of 
the invention. Such a binding partner say be an antibody against che constant 
or variable region of the antibody of che invention, such as a heterologous 
end -aouse immune globulin anelbody. Alternatively, the binding partner aay be 
a non*encibody protein eapable of binding to the antibody of che present 
invention, such as staphylococcal protein A, or streptococcal protein C. 

Enzyme* which can be used to deteccebiy lebel the CCAA*speclf 1c 
antibodies of the present invention, or the binding partners for these 
antibodies, include, but are not Halted to, eelete dehydrogenase, 
staphylococcal nuclease, delta- 5- steroid Isoaerese, yeast alcohol 
dehydrogenase, alpha •glyeerophoephe to dehydrogenase, crlose phosphate 
isoaerese, horseredish peroxidase, alkaline phosphecese, asparaginase, glucose 
oxidase, bete-galaccosldase. rlbonucleeee, urease, catalase, glucose. 6* 
phosphate dehydrogenase, glycoaaylase and acetylcholinesterase. 

By radloactlvely labelling the antibody of the present invention or 
che binding partner, it is possible to detect CCAA through the use of a 
radioimmunoassay (RIA) (see, for example. Work, T.S. at el. . Lahore gory 
Techniaues end Mflgheatetrv in Molecular Molagy. North Holland Publishing 
Company, H.Y. (1978)). The radioactive isotope can be detected by such means 
as the use of a gaasa counter or a scintillation counter or by autoradiography. 
Isotopes which are particularly useful for the purpose of the present invention 
are well known In che art. 

It is also possible to label the antibodies or binding partners 
with a fluorescent compound. When the f luorescsntly labelled antibody is 
expoeed to light of the proper weve length. Its presence can then be detected 
due to fluorescence. Among the most commonly used fluorescent labelling 
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compounds are fluorescein isothiocysnate, rhodaalne, phycoerychrin, 
phycocyenln, allophycocyenln, fl*phthaldehyde And f Loureecaalne. 

The antibodies can also ba datecCably labelled using fluorescence- 
eaitting aecals such as I52 Eu. or others of the lanthanlde series. These 
5 metals can be attached to the antibody using such aetsl chelating groups as 

dlathylenetriaalnepentaacecle acid (DTFA) or e thy lencd 1 amine •tetreece tic acid 
(EDTA) . 

The antibodies of the present invention also can be detcccably 
labelled by coupling to a cheailualnescent coapound. The presence of the 

10 cheat lualnescently labelled antibody is then dete rained by detecting the 

presence o£ luminescence that arises during the course of a chemical reaction. 
Examples of particularly useful cheailualnescent labelling compounds are 
luainol. isoluainol, imidazole, acrldlnlua salt and oxalate ester. 

Likewise, a biolumlne scent coapound aay be used to label the 

IS antibody, fragment or derivative of the present invention. Blolumlnescence is 
a type of chealluainescence found in biological systeas. In which a catalytic 
protein increases the efficiency of the cheailualnescent reaction. The 
presence of a blolualneseent protein is determined by detecting the presence of 
lualnescence. laportent blolualneseent compounds for purposes of labelling are 

20 luclferln, luclferase and aequorln. 

Detection of the antibody, fragaent or derivative aay be 
accomplished by a scintillation counter, for example. If the detectable label 
is a radioactive gamma emitter, or by a fluoroaeter, for example, if the label 
is a fluorescent material ...In the case of an ensyme label, the detection can 

!3 be accomplished by colorlaecrlc methods which employ a substrate for the 

enzyme. Detection may also be accomplished by visual comparison of the extent 
of enxyaatlc reaction of a substrate in comparison vich similarly prepared 
standards. 

Itt detection may be accomplished by removing a histological 
10 apaclaen from a patient, and providing the lsbelled antibody, or the unlabelled 
antibody plus a labelled binding partner to such a specimen. Through the use 
of such a procedure, it is possible to determine not only the presence of the 
antigen but also its distribution in the examined tissue. Using the present 
invention, those of ordinary skill will readily perceive that any of a vide 
$3 variety of histological methods (such as staining procedures) can be modified 
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In order to achieve such detection. Such method* include, for example, 

laaunohlstochealcal staining procedures. In a preferred embodiment, an avidin- 
biotin immunoperoxldase staining systea can be used, and a kit utilizing this 
system is also contemplated. 

The kit employing mAbs or chimeric antibodies of the present 
invention can be used for Imunehlstoehemleal evaluation of colon, breast, and 
ovarian carcinoma. Indications for tissue study are to evaluete subpopulations 
of tumor ceils that express the antigens defined by mAbs 31.1 and 33. 2S. 

The colon kit is comprised of the reagents necessary for 
imnunohiatocheaicei analysis as follows: 

a) mAbs 31.1, 33.26 or mouse/human chimeric antibody Chi #1, end 
the mAb for carclnoenbryonlc antigen (CCA) , the laccer 
representing the standard monoclonal used for colon tissue 
lmaunohlscochealscry; 

b) reagents for immunoperoxldase (blocking reagent) In the form 
of, for example, goat serum; and secondary antibody, such as, 
for example, goat ant !• mouse antibody; 

c) immunoperoxldase; and 

d) reagenta to produce the brown coloration. 

Similar kite can be employed for the imsunohlatochemicai anelyaia of 
breast end ovarian carcinoma. 

The isnunoperoxldase technique to be employed la thee of 
Sternberger. The primary antibody (mAb or chimeric antibody) serves as an 
antigen which can bind more then one secondary antibody. The secondary 
antibodies fora a "bridge* betveen the primary antibody and the horseradish 
peroxidasvantipcroxidase complexes. 

The kit contemplated herein csn be used to study fully developed 
colon, carcinoma, polyps in transformation to define the extent of malignant . 
transformation, benign polyps to see If a site of transformation has been 
missed and inflammatory bovel disease to evaluate eny sites of undetected 



WO 96/085 H 



PCTAJS95/11SS4 



29 

transformation. Siallar kits cm be coploycd to study breast and ovirUn 
carclnoaas. 

Another kit • La 11 fir to the above kit la alao conteapieted vhich 
uaca all five aAbs to colon cerclnoaa In order to evaluate all subpopulaclona 
of tuaore and aa auch has the capability to type and cross -natch the lesions. 

The antibody, fragment or derivative of the preaent Invention may 
be adapted for utilisation in an laaunometrlc assay, also known aa a "two-site* 
or "sandwich" asaay. In a typical iaaunoaetrlc aseey, a quantity of unlabelled 
antibody (or fragment of antibody), is bound to a aolld support that Is 
Insoluble In the fluid being tested and a quantity of detectebly labelled 
soluble antibody is added to peralt detection and/or quantitation of the 
ternary coaplex fonned between sol id- phase antibody, antigen, and labelled 
antibody. 

Typical, and preferred, Iaaunoaetrlc assaya Include "forward" 
asaays in which the antibody bound to the solid phase is first contacted with 
the eeaplo being tested to extract the tumor antigen froa the saaple by 
formation of a binary solid phase antlbodyCCAA coaplex. After a suitable 
incubation period, the aolld support is washed to reaove the residua of the 
fluid saaple, including unreacted tuaor antigen, if any. and then contacted 
with the solution containing an unknown quantity of labelled antibody (which 
functions as a "reporter molecule"). After a seeond incubation period to 
peralt the labelled antibody to coaplex with the CCAA bound to the solid 
aupport through the unlabelled antibody, the solid support Is washed a eecond 
cine to reaove the unreacted labelled antibody. This type of forward sandwich 
aaaay aay be a aiaple "yes/no" assay to determine whether CCAA is present or 
aay be aade quantitative by coopering the aeasure of labelled antibody with 
that obtained for a atendard saaple containing known quantities of the antigen. 
Such "two-site" or •sandwich 9 asaays are daacribed by Vide f Uedtotmm* *« gi Y 
Htthod. Kirkhaa, ed. , E. & S. Livingstone. Edinburgh, 1970, pp. 199*206). 

Other type of "ssndwich" assaya, which aay alao be useful with 
CCAA, are the so-called "simultaneous" and "reverse" assays. A slaultaneous 
assay Involves a alngle incubation step wherein the antibody bound to the solid 
support and labelled antibody are both edded to the saaple being tested at the 
saae tlae. After the incubation la coapleted, the eolid aupport is washed to 
reaove the realdue of fluid saaple and uncoaplexed labelled antibody. The 
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presence of labelled antibody associated with che solid support Is then 
determined as It would be In a conventional 'forward- sandwich assay. 

In the "reverse* assay, stepwise addition first of a solution of 
labelled antibody to the fluid sample, followed by the addition of unlabelled 
antibody bound to a solid support after a suitable Incubation ported, Is 
utilised. Afcer a second Incubation, the solid phase Is veshed In conventional 
fashion to free It of the residue of the saaple being tested and the solution 
of unreacted labelled antibody. The determination of labelled antibody 
sssoclated with a solid support Is then determined as In the ■ simultaneous- and 
•forward" assays. In one embodlaent, a combination of antibodies of the 
present Invention specific for separate epitopes may be used to construct a 
sensitive three-site lamunoradiometrlc assay. 

For purposes of in vivo laaglng of colon, breast, and ovarian 
cancer using the antibodies of the present Invention, there are many different 
labels and nethods of labelling known to those of ordinary skill In the art. 
Examples of the types of lat«ls which can be used in the present Invention 
Include radioactive Isotopes, paramagnetic Isotopes, and compounds which can be 
laaged by positron ealsslon tomography (PET) . Those of ordinary skill In the 
art will know of other suitable labels for binding to the antibodies used In 
the invention, or will be able to ascertain such, using routine experiments. 
Furthermore, the binding of these lebels to the antibody can be done using 
standard techniques coonon to those of ordinary skill In the art. 

For diagnostic vivo Imaging, the type of detection Instrument 
available Is a major factor. In selecting a given radionuclide. The 
radionuclide chosen must have a type of decay which is detectable by a given 
type of instrument. In general, any conventional method for visualising 
diagnostic imaging can be utilized In accordance with this invention. 

Another important factor in selecting a diagnostic radionuclide for 
in vivo Imaging is that the half -life of a radionuclide be long enough so that 
It is still detectable at the time of maximum uptake by the target issue, but 
short enough so that deleterious radiation of the host is minimised. In one 
preferred embodiment, a radionuclide used for In YlVfl UMln* nQt ealt 
particles, but produces a large number of photons in a 140-200 keV range, which 
may be readily detected by conventional gamma cameras. 

For tn vivo diagnosis, radionuclides mey be bound to the antibody 
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etcher directly or Indlr.etly by using en ineer.edl.ry functionei group. 
Ineen.edl.ry funccion.1 group, which ere ofc.n u.ed co bind r.dloi.ocope, which 
exl«c .. .eclllc ion. co the enclbodle. .r. the chol.ttng «genc«. dleehyl.n. 
engine pene.ic.clc .eld (OTFA) .nd ethylene dl«m. t.cr.ee.ete .eld (EDTA) 
E*«ple. of ..e.lllc ion. which c.n be bound co the enclbodle, of the pre.enc 
Invenclon ere 9 »«»Tc, "^In. "ku, «Cu, "c. l «l «« C . "a. 

M Zr. *nd Win. 

The ep.clflc.lly .*..pllfl.d »Ab. 33.28 «* ]!.!, ftn d the chi.erlc 
enelbody Chi #1 CD.y be weed co fwlllc.ee the production of .ddleion.1 »Ab, 
which bind the .«.. or Isnunologlclly cro...re.ceiv. colon crclnoo.- 
.••ocl.c.d enelgon.. Flr.t, the., entlbodle. a.y b . conjug.ced co . 
chro.etogr.phlc .upport. .nd u..d to luunopurlfy colon c.rclno«..„ocl«e.d 
.nclg.ns. ft,., purlfl . 0 4nclg<na . ln ^ My u wi eo , c1huUm „ lMune 
response In .ult.bl. .nl..l.. Secondly, .pl.en cell. fro. eh. r«.po«ulv. 
.nl^l. «. y be f«..d co l«.orcll«l„g ell., .nd the re.ultlng hybrido.., 
.creened for ..cr.tion of enclbodle. which bind to ch. purified enelgen end/or 
who., binding co colon c.rclno......ocl.c.d enelgen Is conp.elclv.ly inhlbleed 

by .neibody 33.21 or 31.1, or chloertc enclbody Chi #1. 

Hevlng now generally described the Invention, the sue win be 
furcher under.cood by reference eo c.rcin .p.dflc exe.pl.. which .r. Included 
herein for purpo... of lllu.tr.tlon only .nd .r. not lnc.nded to be Ibltln, 
unlet, othervl.e .peclft.d. 



FrtMrntltm ind Chnrm-rerir.ua,, «f 
Colon CflrHnr><i l ..s««a e i.t>«4 s^« ffn fmfA ) 
the *ntig.nlc prepur.tlon w«. obcln.d fro a pooled colon crclnon* 
».abr.n«. .ccordlng co the aeehod described by Hollln«h..d et .1 C . ne<>r 
i4:4«0 <m$). Ihl. .ntlg.nlc a.e.ri.l w«» purlfl.d to ch. extent thet the 
— br.n. fcctlon. were ft., of hl-a .neig.n. .nd were s.p.r.ted fro. «uch of 
the non-l«unog.nlc glycoprotein fr.ctlon.. In It. fln.1 for. eh. enelgenic 
preper.clon w.. .hown Co be lmunog.nlc In e epeclfle .enner In huuu «. 
evidenced by It. c.p.blliey of eliciting . <Ul.y.d hypersensitivity reaction 
only m petlents wleh .eclv. colon. br«..t. «nd ov.ry crclnow. 
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Tumor cell euspenaions in saline were prepared from fresh operating 
rooa specimens. Single cell suspensions, obtained by conventional mean*, were 
centrifuged for 10 ninutee at about 400 x g and the supernatant was retained. 
The ceil pellet was reauapended and recentrifuged. The membrane aatcrial was 
examined by electron microecopy to assure thac only membrane material (and no 
intact cella) wae present , and the protein content was aeesured by the Uwry 
aethod. 

Tha membrane aatcriai vaa next subjected to sequential low 
fr.quency aonication and reauspended aa a soluble pool of membrane proteins. 
The aoiubia aonicatea were separated by gel fiitracion on Sephedex.6200. 
Fractions of 2 al were collected and the ebsorbance prof ile at 220 and 280 $a 
was recorded. Fractions comprising individual protein peeka were pooled, and 
the poola ware concentrated by Diaflo ultrefiltration. Sephadex-C200 fraction* 
IB and 1IA, aa defined by ^ollinshead ft al,. (sjfflZi). ware further purified by 
gradient polyacryl amide gel electrophoreala <PAC£). The fractions, we ro tested 
for their ability to elicit positive delayed cutaneous hypersensitivity 
reactions in patienta with colon carcinoaa. Those frectione with immunogenic 
activity were said to contain colon carcinoma-associated antigens (CCAA) and 
vara employed aa immunogens and screening agenta in tha preparation of the 
nAbe. 

By gradient PACE, a double-banded antigen distinct from that of 
carclnoembryonic antigen (Cold, P. ct al.. J EM, BsJL 122:467-481 (1985); 
Hollinaheed, A. tX ftL> c*neer $i:480 (1985)) waa identified end isolated. The 
banda compriaing this antigen migrated 8.5 and 6.8 cm. dlatent from tracking 
dye. Biochemical analysis of the antigen proved that it vaa glycoprotein. The 
molecular weight of the antigen was estimated baaed on the electrophoretlc 
mobility of transferrin (6.4-6.5 cm) which haa a molecular weight of 76.5 kDa. 

fflAXHg It 

fT^Ttritn ««4 S*r#«nlnr of Monoclonal AntlbotflU 
Monoclonal antibodiea (mAba) against human colon carcinoma, 
associated antigens (CCAA) were obtained by the production and cloning of 
hybrids resulting from the fuaion of mouse myeloma cells Sp2/0-Agl4 with spleen 
cells froa BALB/c mice which hed been immunised with the CCAA described above. 
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Five hybrid clones were estebiished. «, described below, end 
designsted 31.2.. 31.1, 77, 33.23 end 33.28. All five «Ab. r.ecced icrongly 
with the CCAA end vlth two colon eerelnene eell lines (SU480 end SV820) when 
eeaeyed by EUSA. Two of the .Abe. 31.1. end 33.28. were studied in greec.st 
detail. 

A. ioBvtnixetlon end Cell Fusion 

8AlB/e nice were leounU.d by Increperltonoel injeeclon of 50 uf, of 
the CCAA described ebove ewlelfled In co.pl.te Freund'e edjuv.nt. e. described 
by Helllneheed in cllnlcel trleis (Hollinsheed er el miA ) , Ten ^ yt Uw 
the nice received en lntrev.nous booster injection of the sue eaounc of CCAA ' 
in sellne. Mice were secriflced three deys leter end their spleen cells 
obtelned. Cell fusion wee performed by Incubetion 5 x 10 7 aouse spleen cells 
with 10 ; sP2/0-AgU ayelcae cells In 401 polyethylene glycol (KV-1S00) 

B. Screening of Hybrid Clones 

An snzysM. linked Iminosorbent essey (EUSA) , destrlbed by Tseng « 
Al*. im iZ:l"S (1986). we. used for the detection of hybridone clones 
producing entibodies specific for the CCAA. CCAA (100 ng/w«U) w»s mobilized 
on polystyrene ulcropLt... Antibodies present in the test supemetents were 
ellowed to bind to the Unobilited entigens. The presence of the bound .urine 
«Abs wes detected wlch peroxidese-cenjugeced second entibodies. specific for 
nouse iflfflunoglobullns, followed by the ehroewgenic substrete for peroxidese. 
O-phenyldlealne. Wells showing color reectlons ylsldlng Abserbences aO.SOO 
units were scored es positive. Hegetive control, g.v. v.luee of 0.01 to 0.09 
units. 

Hybrldoae wells scoring es positive by EUSA were further screened 
by indirect lawnofluoreseence, using various cuoor eells end normel cells es 
identified in Teble I. below. All of the tuner eell lines were obtelned fro. 
the AICC. Cells were ineubeted with hybrldons culture supemetents et en 
epproprlece dilution (1:2) in phosphete buffered sellne (PBS) for I hour et 
*"C. The cells were weshed end ineubeted with e fluoreeceln-lebelled goet 
encl-aouee l«inoglobulin antibody. The ceile were then weshed three tines 
with PBS end exealned by fluorescence nicroseopy. The results eppe.r in Teble 

I • 
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INDIRICT IMWNOFWORZSCENCE UACTIVITY OF ANTI- COLON 
CARCINOXA-ASSOCIATID ANTICEH(S) (COAA) KoAbS VITH HUXAM 
CTJLTDU ClUS 1 



CELLS REACTIVITY OF KoAbS* 

Ul 77 3171 3T28 J31T 

S TUMOR 555 



SV948/COL) 










• 


HCTllfcf COM 








♦ 


• 




♦ 


♦ 






♦ 








+ 




- 














HS853(COL) 








• 




CAC0-2(C0L> 


♦ 










SK-CO-KCOL) 


♦ 


♦ 








HT-29(COL> 


♦ 






♦ 




SV11I6(C0L) 


♦ 






4* 




SV480(COL> 












SV620(COL) 










♦ 


23KBR) 






• 






CAMA-l(BR) 












PAN- I (FAN) 












MIA < PAH) 












HS766T(PAN) 












H-14(X£L) 












HTi08o<na) 












LM(OS) 












TE-8S(0S) 
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NORHM. SKTM 
KORMAL HTIWAIf 



A. CULTURE SUPERNATANT WAS DILUTED 1:2 VJTH tlS. 

«• POSITIVE <*> AND NEGATIVE (-, REACTIVITIES WERE DEFINED BY INTENSITY OF 
THE MEMBRANE FLUORESCENCE AS COMPARED TO THE BACKGROUND. 

C COL: COLON CARCINOMA; BR: BREAST CARCINOMA; 

PAN: PANCREATIC CARCINOMA; FIB: FIBROSONCOHA. 
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tlAXtll III 

ftnil vif ■ nf Ma natiflMl Antibodies and tholr RtacclYlCY 
The entl-CCAA aAbt produced end deceeced «f ebove were else tested 
fee reectlvlty with fresh huaen tissue. Ctyostet leecten* of che tissue type* 
lifted In Teble 2. below, were fixed with 3.SX fonneldehyde In PBS end then 
weehed three tlaee with PBS. For Indirect loaunofluoreseence etudlee. the 
•ectlone were Ineubeted with the oAbe end then etelned with e fluorescein- 
lebelled cecond entlbody *s ebove. 

At le ehown In Teble 2, nAbs 31.1 end 13.2$ were highly specific 
for colon cerclnoae cell*. Thle Indlcecee thet en entlgen (CCAA) which wee 
highly epeclfle for colon cerclnoae end. futthecaore. wee laounogenlc In colon 
cerclnoae petlente (positive DM reectlone). end served ee e successful 
itnunogen In alee for the devnd phycoerythrln exeltetlon wes used. Trigger 
regions were eetebllehed by exeeilnlng cells by forverd versus 90* light 
ecetter. As shown In Teble *. both 31.1 end 33.28 bound to colon cerclnoae 
cells: neither «Ab bound slgnlflcently to PBKC. 



Table 2 

Indirect laaunonuoreecence of Ancl-CCAA Kobe with 
Flesh Huasn Tissues* 

BfflfrtVlIY vf HtBI 

Uusuu 

Timor 

Colon Cerclnoae 
Pencreetle Cerclnoae 
Melenoae 
Breast Cerclnoae 



33.28 



3LX 



V3 
0/2 
0/2 
0/2 



VI 
0/2 

0/1 
0/1 



Honnal 



WOW/08514 PCT/US95/II5S4 

37 

Placenta 0/1 0/1 

llv.r 0/1 0/1 

Colon 0/3 0/3 

Spleen 0/1 0/1 

5 Thymus 0/1 0/1 

Muaclt 0/1 0/1 



Ascitic fluid mi diluted 1:50 with IBS. Cryoscat sections (4-6 pH 
thick) vere fixed with 3.3X formaldehyde In PBS for 10 alnutes and then 
washed three times in PBS. Sections vere stored at *70*C unless used 
immediately. 

Results are exprcsied at nuaber of positive/negative of tissue tested; 



Table 3 shows the results of an laauno absorption analysis of the 
IS Kabs, Three colon carcinoma cell lines (HT-29, VIDR and Stf 620) and an 

osteosarcoma cell line (LN) vere used Co absorb fluorescein lsothlocyan*te 
(TITC) -conjugated Kabs 31.1 or 33*28. Ascites fluid froa alee In which the 
hybrldoaas vere grovlng, diluted 1:50, was added to the absorbing cells. The 
mixtures vsre incubated for 1 hr at 4*C. Cither 2 x 10 1 cells (Table 3. Part 
20 A) or 10* cells (Table 3, Part 5) vere used to absorb the antibodies (Table 3) 
the osteosarcoma cell line did net absorb out 31.1 or 33.28 activity, while the 
colon carcinoma cell liner did. 



Ianunoabierotton AnalviU of mAhm 

nbigrtlng Cfllli 

OTP* SV620 |Jg 

A B A B A B AB 



30 33.28 - + 



a. 

10 



25 



mAb 
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31.1 ♦ ♦ ♦ ♦ ♦ 



Cytofluorometric analysis vea used to oeesure che binding of 31.1, 
33.28 and a control mAb to HT29, U1DR and SV480 tumor cells 4nd to peripheral 
blood menonuclesr ceils (?BHCe) An Ortho Spectrum III Cytofluorograph. equipped 
vith an ergon laser capable of fluoreicein and phycoerythrln excitation vaa 
used, trigger regions vere established by examining cells by forward versus 
90* light scatttr. As shown in Table 4, both 31.1 end 33.26 bound to colon 
carcinoma cells; neither mAb bound significantly to PflHC. 

Table 4 

SUMMARY OF CYTOnJUOROKmiC ANALYSIS 



X of .ceils stained with mAft; 



Ceils 33 7* 



1U 



Control 



KT29 
WIDr 

SV480 37.0 
PBMC 



51.0 
21.0 
32.0 
2.1 



53.9 
M> 
3.8 
2.1 



9.2 
8.1 

ND 



The heavy and light chain isocypes of the mAbs vere determined by 
isssunedlf fusion. The 31.1 mAb was found to be an IgCl with a kappa light 
chain. The 33.26 mAb was found to bo an IgC2a with a kappa light chain (Table 
3). This la in strong contrast to the prior art mAb 19.9 (Herlyn, K. ee al/ . 
J Biol a*** 222:143*5-14369 (1962)) which is of the IgCl class (Herlyn, 0. 
It-lL.. Proe. Natl. Acad Set USA 22:6761.4763 (1982)). Importantly, 
antibodies of the IgC2a class are expected to be more useful for 
tmaunotherapeutlc purposes (Coicher. D. et aj^, Prac. Natl. Aeed. Scl usa 
76:3199-3203 (1961)). Although the 19.9 mAb has reactivity to colon tumors, it 
was derived by immunization with pancreatic carcinoma antigens, and Is 
therefore croes -reactive with colon. This is analogous to the situation with 
the 872.3 aAb ((citation)) . which is a colon- reactive antibody obtained by 
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immunization with brsast cenc«r tissue. 



lAUJLl 

Isotyping of Monoclonal Antibodies 



Culture IgCl IgG2a IgC2b IgK Light Chains 

Sup e ma cant Kappa Lambda 



31.2 ♦ - . ♦ 

31.1 ♦ ... «. 

77 • - ♦ - ♦ 

33,23 • ♦ - - ♦ 

33.28 . ♦ . . ♦ 



Characterization of the Colon Carclnona* Associated Antigen 
The aolacular mass of the antigens to vhich tha above aAbs bound 
ves determined by Vaatern blot analysis using soluble protein extracted froa 
colon carcinoma cell lines SV480 and SW620. The 33.28 and 31.1 aAbs reacted 
with molecules having apparent aolacular weights of 61.1 kDa and 72 kOa, 
respectively, froa both of these cells lines. These aAbs did net react vith 
aaterlal froa human PBHCe or froa human tumor call lines of other histologic 
types in Western blot analysis. 

In order to define better the specificity of the aAbs of the 
present invention for the immunizing CCAA and to establish whether the aAbs 
reacted vith an immunogenic component of the cell membrane preparation which 
has been used in clinical immunotherapy trials (Holllnshead et al. . IUSXa) . the 
original immunogenic preparation described above vaa performed by high 
performance liquid chromatography (HPLC) , 
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The analysis reveeled 4 distinct peaks. eech of which wis tested 
for i«iun« reactivity (elicitation of DH) In patients with colon carcinoaa by 
skin test (Figure I). Aoong the 10 patients with colon carcinoaa tested only 
the meter lai In peek #4 Induced s cutaneous DH reaction. The peak 04 antigen 
was found to react with aAb 33. 2S, while bad 31.1 reacted with peak #3, the 
next aost prominent peak. 

The references cited above are all incorporated by reference 

herein. 

ECAXFLt V 

Affinity Pu rification of Colon Caretnoma-Aasoclated Antigen 
The aAb 33.28 was used in affinity chroaetography to isolate 
antigen extracted froa cells of the HT-29 line. Five mg of purified 33,28 IgC 
was coupled to CNBr- activated soporose 4E. The column was pre-eluted with 
0.05K diethylaaine, pH 11.5, and then equilibrated with 0.14H HaCl/O.OlM Tris 
(pH 8.0). CCAA preparation was applied to the coluan, and the coiuan was 
eluced with 0.05K diethylaaine , pK 11.5. The eluted fractions were neutralised 
by the addition of IK IriS-HCl. pH 8.0. 

The aeterlal bound and eluced froa the 33.28 affinity aatrix was 
then subjected to HPLC. The eluted CCAA preparation was adjusted in starting 
buffer (0.01X aodiua phosphate buffer, pH 7.0). applied to a Synchropak Wax 
weak anion exchange HPLC coluan (250 x 4.6 aa) and eluted with a gradient of 0 
to IK HaCl in 0. OIK aodiua- phosphate buffer. pH 6.0, at a flow rate of 1 
al/aln. Anion exchange chroaetography was performed using a Hewlett- Packard 
HPLC (HP 1090. Hewlett- Packard, Arondale. PA). 

Results appear in Figure 2. The Antigenic aeterlal derived froa 
HT-29 cells isolated by aAb 33.28 gave a peak that aatched peak #4 described 
abov« and hed elallar iaounogenlc acttvicy In huaans. indicating the utility of 
aAb 33.28 for isolation of a colon cancer preparation which is iaounogenlc for 
huaans. 

APqc Aetlvlev of ttAbe 31 ?8 and 31.1 
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In order to b« ch« rape utic ally useful, « aAb specific for an 
LonunogenU cuaor antigen should have che following propcrcios : (e) high tuaoc 
tissue specificity, <b) Absence of cross -reactivity to normal huaan tissue, end 
(c) a biological Activity Associated with destruction of tuaors, such as 
antibody-dspendent cellular cytotoxicity (ADCC). 

The M)CC activity of aAbs 33.28 and 31.1 was tested on the colon 
carcinoaa line tflDR as target cell. The aelanoae cell line, M-14. served as a 
specificity control. ADCC vas assayed using a conventional 4 hr. 5l Cr release 
aasay using nornal huaan PBMC as effector cells, and the results are shovn as 
percent Isotope release (X lysis) (Table 4). The background lysis vas 8.3X. 
At an effeecor: target ratio of 100:1. oAb 33.28 caused 40. 3X lysis of cuaor 
cells, and 31.1 induced 51. BX lysis. 



Table 6 



ADCC Activity of eAbs 33.28 and 31.1 



X Lysis of Target Cells at E:T Ratios: 



Antibody 
or CenrTal 



JL JL UL 



J2. JL 1SL 



tO 33.28 



23.1 40.3 45.3 



6.9 8.4 9.0 



31.1 
OSA1 



14.3 26.7 31.8 



10.0 9.2 12.2 



7.3 6.4 8.7 



11.4 14.6 10.9 



NHS 



12.2 11.7 13.1 



14.2 13.0 11.1 



!5 



PBS 



8.2 S.l 7.6 



11.0 14,2 10.3 



ADCC vas assayed by a 4 hour "Cr release assay. Background JI Cr release vas 
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8.3X. E:T Ratio Indicates effeccor cell- to- target cell ratios. The aAb or 
serua wu tested at a 1:100 dilution; OSAl-mAb to ceteosarcoaa sssoclated 
antigens; NMS--nonnal oouee serua; WlDr-colon carclnoaa cell line; Kl*-- 
aelanoaa cell line. 



p | ;r rl 0 n of H ^' Hwg CCM PAfcl ™* »■! 

The aAbs of the present invention were tested for their ability to 
detect circulating CCAA In 79 unknown iena staples (Table 7). The essay vat 
baaed on the ability of the serua saaples to Inhibit binding of the *Ab to the 
CCAA In ELISA. None of the 50 normal serua staple i gave false positive 
results. Nine of the ten soma staples froa patients vlth active colon 
carclnoaa vore positive. None of the aera froa disease- free colon cancer 
patients one year post -resection were positive. 



Table 7 

Detection of Circulating Colon Carclnoaa -Assoc la ted Antigen 

M « af an tphttitlM hlntflni of «*bi: 

U *« . 1U. 



DONOR 



Ho. of <15X >15X <15X >15X 

(dromon sualtA IHul ^ail iHal X£ttl 

Colon 

Ctrclnoaa 10 3 7** 

Colon 

Carclnoaa 4 * 0 4 0 

(Resected) 
Breast 

Carclnoaa 9 
Melanoma 5 



9 0 9 0 

5 0 5 0 
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Frosttte 

Cancer 1 " I 0 I 

Normal Serua SO SO 0 SO 



Colon careinoaa*assoclsted antigens vm detected by ELISA. 100 ^1 of scrum 
were used in each assay. 



Cggmlm aX Saifiillfilg glib Sibil a&hi React tvc 

vlth Colon Tuaors 
Further studies of tuaor specificity were conducted using ELISA 
(Table $). The sAb 31.1 ves coopered vlth CC49, e colorectal carcinoma- 
specific nAb purified from 1-72.3, end e control souse myeloma protein. 31.1 
ves shovn to reset vlth s nerrover range of colorectsl cereinoaas then did 
CC49. However # It had a higher degree of specificity, having lover or no 
cross -reactivity vlth stoaech tuaor • or norasl colon tissue. 

TABLE 8 

EUSA OR NORMAL AND 7UK0R TISSUES USING KAbs 31.1, CCA 9 AND MO PC- 21 
Tli»ues 11.1 CC49 MOPCn 



Colorectal Carcinoid 

1. COCA2A • ♦++ 

2. COCA2 

3. COCA 3 + 

4. COCA4 +++ 
3. CI20 a 
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6. 


C853 


4-4-* 






7. 


G817 . . 








8. 


C781 








Other Carcinoaaa 






5 


i. 


Bretsc CAl 








2. 


Brute CA2 








3. 


Lung CAl 








4. 


Lung CA2 








3. 


OvirUn CAD106 






10 


6. 


Ov CA5 








7. 


Ov CAV3 








6. 


Ov CAV4S 








9. 


Ov CAV43 








10. 


StoaAch CAl 4a 






15 


11. 


Stomach CAl 2 A 








12. 


S couch CAl 5 A 




• 




tthti fcxuLIliiutl 








I. 


Endoaetriua £21 




* 




2. 


Endoaetrlun EC19 




• 


20 


3. 


Endo««trlua EC17 








4. 


Endoattrlm ECU 




• 






(MC) 








5. 


Rod blood coil* I 




• 




6. 


RBC 2 




• 


25 


7. 


RBC 3 








8. 


' RBC 4 








9. 


RBC 5 








10. 


RBC 6 








11. 


RBC 7 
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12. R3C 8 

13. UC 9 

14. R3C 10 

15. UC li 

16. Granulocyte* 

17. 385 

18. 366 

19. Horaal aplaen 3 

20. 392 (N. Spleen) 

21. 39S <M. Uvir) 

22. 387 (N. Kidney) 

23. 396 (N. Spleen) - . . 

24. 390 (N. Uvir) • 

.25* K. Spleen #1 . . 

26. N. Spleen #2 

27. 800 (M. Colon) 

28. N. Colon (CV) - ++ . 

29. N« Colon (Meloy) 

30. H. Colon 

31. * C1135B (H. Colon) 

32. C1164B (H. Colon) 

33. N. Colon * 

34. Morual Stomach A 

35. N. S couch B 

36. N. Stoaach C 

37. Normal lung . 

38. Normal Uvir 

CC49 - NCI monoclonal antibody co coloroctal carcinoaaa 
K0PC-21 • negative control cyeloee protein 

All monoclonal antibodies vere used at 40 ng/weil. POCAH at 1:3000 dilution 
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Tn yiy» Laaaiia tlM ° f afta " IS and U i » Timg» 

The in vivo behavior of the aAbs of the present Invention wee 

, • . , _ «». labelled aAb end echyulc nude 
exenlned by pheraaeoklnetic etudlee uelng un.iao«n«» 

alee bearing LS-174T colon tuaor xenografts. Hlee laplsnced with the A373 
meUnon* were employed ee control.. The relative concentration of nAb In 
tuaor as eoapsred to edjecent normal tlieue such es liver end spleen i. 
represented by the redlolocellxatioo index (concentration of radiolabeled 
materiel in tuaor/concentratlon In surrounding tissue). The blodlitributlon 
of «I.leb.ll«d 31.1 and 33.28 aAbe is shown In Table 9. Both oAbe were able 
to significantly concentrate within the tuaor, eoapsred to localisation In 
normal tissues (spleen end liver). This selective accumulation was six- fold 
ot 96 hours and about U-fold at 168 hrs. The radloiocallxation indices for 
both aAbs to tuaor es compered to blood, liver and spleen ere shown In rtgure 
3 end Figure 4. 

Blodlstributlon of l25 I-nAbs in Tuaot-Bearlng Athyaie Kudo Hlee 

96 hours — issjma 

TlMU , IS174T A37S U174T A37S 



f nAb 31 1 

Blood 7.30 
Tuaor 21 -'2 

Liver 

Spleen »•« 



HA 4.67 4.42 

HA 25.43 2.91 

HA 2.16 1.24 

HA 2.41 1.32 
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Wood 7.81 NA 5.58 J. 95 

Tuaor 13.12 KA 15.50 2.24 

Llv ** 2.55 KA 1.74 1.68 

Spleen 2.31 KA 1.70 1.92 



Results art expr«a««d in X Injected dose/graa of tissue. 
LS174T - colon csrclnoae; A375 - melanoma. 



.0 

IaminoMitorh« n t g ml 
The ability co dotect tuaor markers in tho una, image the 
related neoplastic process snd define tho coll population o£ that neoplasm by 
lBsunohlstochsolstry doptnds on chs Ability of specific mAbs co selectivoly 
.5 chsrscterixe s tuaor population. 

The mAbs 91.1 and 33.28 vera tested in aore than 30 colon 
carcinomas by mesne of laausoperosldaae staining. They have been found to be 
highly reactive vith the colon neoplasm and did not interact with the adjacent 
normal tissues. When polyps vera evaluated, the vhoily benign lesions such as 
villo- tubular adenomas shoved no reactivity. Villous adenomas undergoing 
transformation reacted only at the site of malignancy. Uhen similar tissues 
vera evaluated using the more common carbohydrate antigen derived mAbs. normal 
adjacent colon tissue reacted equally vith the neoplastic portion of the 
spocimen. With the 31.1 and 33.21 mAbs, each appeared to etain different cell 
:5 populations vlthin the tuaor. This suggests thst surface anclgens 
representing different oncogene products were being defined. 



:0 



PtAXFLE TT 
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Sfilfff r1 v f ftlndlnt go Subpooulstlons of Epithelial Cells In 
Puffin. Eafr added Renlm tnd Millgnant tfanairv Lesions 
Forty-one foraelin«f lxed t pereffin«eabedded benign and oalignant 
braasc speciaens vara studUd with aAbs 31.1 and 33.28, using the evidin* 
biocln staining oathod. Without etuyaetic prctreataent. positive staining of 
eplthellua was observed on the cell surface and in the cytoplesa with both 
antibodies. 7/21 (33X) duct carcinogens were positive with aAb 31.1 ea were 
5/20 (23X) seaples of benign breast disease. 10/21 (48X) duct carcinoses were 
positive with aAb 33.28 together with 7/20 (35X) speciaens of benign aaaaary 
dlseese. 10 to 75X of the cell population was positively stained. Theae 
results indicete that the antigens defined by aAbs 31.1 And 33.28 ere 
expressed in a select group of woaen with breest disease end would be useful 
for diagnosis of said disease. 

oaxtu xii 

Silfegelve Rinding er> s »*««milatlonr of £oith«Ual Calls In Fresh Frozen Ecnlm 
m«d Mull man t Ovarian Tumors 

Fresh froren tissue biopsies obtained froa twenty-one ovarian 
tumors subjected to laaunocytocheaical analysis were studied with aAbs 31.1 
and 33.28 using the avidin biotln Indirect iaaunoperoxideee assay. Focal 
positive staining was observed in 4/7 papillary aucous, 1/1 aucinous and 1/2 
endoaetrold adenocercinoaa-. . Hone of the noneplthelial ovarian tuaors stained 
positive using these aonoclonal antibodies. Theae results indicate that the 
antigens ae defined by aAbs 31.1 and 33.28 are expressed in a select group of 
woaan with ovarian cancer and would be useful for diagnosis of said disease, 

OilBU mi 

]nrnmftrf" Mvtfv of Huffi,,n C&ifilntfa Tissues and 
Cell t-i™* v«f* UJ ™* ^3,28 
The aAbs 31.1 and 33.28 vere used to screen a panel of cell lines 
including colon adenocercinoaa . lyaphoaa, leukeala and neuroblastoaa lines. 

Using the evidln-blotln laaunoperoxldase staining systea. the aAbs 
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31.1 end 33. 28 vtre shown to strongly bind Co colon edenocarcinooa cell lines 
VIDR end HT-29. laounoreactions were not observed with KCl-e. HL-60, MolcO 
end JUKRAT cell lines. Both entlbodles reected veakly with one lymphoma line 
(JY). The aAb 33.28 reected weekly with one leukealc line (KSM) end e 
neurobleetoae line (U87.MC). These results confirm «nd extend previous flow 
cytometry end immune fluorescent results in which it hes been reported thet 
strong binding reectlons were observed with these mAbs with colon 
adenocarcinoma cell lines end reectlons were not observed with other tumor 
ceil lines. Using flow cytometry, aAb 31.1 reected with 85X of HT-29 end VIDR 
colon carcinoma cells but not with SXftRO breesc cancer cells. 

Both entlbodles were extensively shown to bind distinctively to 
colon carcinoma tissues (mAb 33.28 - 84X, aAb 31.1 • 64t) . end not to normal 
tissues or malignant tissues Including neurobleetoae tissues (0/3), lymphomas 
(0/3) end leukealc infiltretes (0/3) tested. These results suggest that cheee 
entlbodles cen serve es e useful reseerch tool In eveluetlng tuaor aerkers in 
cancer end cell biology reseerch. 



E xpression end Chsrsctoriration of chi^ru ArH^(» w. Tffm 

Colorectal Carcinoma. ai« og l«f a AnM ffin 

A chiaerlc mouae/humao heevy cheln gene was constructed by splicing the 
axon of the 31.1 antibody heevy chain variable region gene to the exon of the 
human gamael chain contatant region gene using the polymerase chain reaction. 
Subsequently, the 31. i chiaerlc gene was cloned into a retrovirel expression 
ve error pLgptCXII and transferred into the peckaglng cell line PA317. The 
trensfected cells (PA317H) were cultivated with another packaging cell line 
PA317L, which contelned an Irrelevenc aouee/huaan chimeric light chain gene in 
retrovirel expression vector pLneoOCII. end SP2/0*Agl4 cells. The transduced 
SF2/0-Agl4 cells yielded e complete chiaerlc antibody, Chi #1 which reected 
vith horseradish peroxldase-conjugeted IgC of goet anti-human IgC Fc in EUSA 
analyses, which indicated that the constant region of Chi #1 wes human. 
Cytofluoroaetry analysis indicated thet Chi #1 stained huaan coloreccel 
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SO 

c.rclno-a cell Un« KT-29 and LS174T but noc * huo.n lung earclnce ceil Una 
A-*27. Antlbody-dependenc cell-dieted cytoxiclcy (ADCC> a...y Indicted chat 
Chi #1 ly.«d U174T ell.. Th... r«.ult. .hov, that Chi *1 r.t.lned the 
antlgen-blndlng .p.clflclcy of th. parental 51.1 «ou.e .onocionel entlbody. 
.« 8S ..tlng th. u..ful of thl. chl«.rle entlbody In e.c.rtalnlng pr.gno«l. of 
colon c.rclnoM. 

Having now fully d..crlb«d thl. Invention. It will be apprecleted 
by th— .kill.* In th. .rt th.t th. can b. p.rf.r..d within a vide r.ng. 
of .oulv.l.nt riruittn. concentrations. «nd condition, without departing 
fro. the .plrlt and .cope of the Inv.ntlon end wlthoue undue experl.enc.tlon. 

While thl. Invention he. b.«n d..cclb.d In connection vlth 
•peelfle enbodlwnt. ther.of . It will be under.tood that It I. capable of 
further .edification.. Thl. application I. Intended to cover any variation.. 
u«e.. or .captation, of th. Inv.ntlon. following. In g.nerel. the principle, 
of th. invention .nd Including .«ch dep.rture. fro. th. pt...nt dl.clo.ur. a. 
c«. within known or cu«to«.ry pr.ctlc. wlchln th. .rt to which th. Invention 
perteln. and a. .ay b. .ppll.d to th. ....ntlal feature, h.r.lnbefor. ..t 
forth a. follow. In th. .cope of th. appended del... 
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mi IS CIAPgC 15: 

1. A aonoclonal antibody specific for 4 huaan colon carcinoma- 
associated protein Antigen, vheroln Mid antigen ha* the following 
characteristics: 

(1) said aonoclonal antibody rscognisa. epitopes of 4 protein 

component of said antigen, and not epitopes of a carbohydrate 
component of aaid antigen; 
(11) aald antigen is noc detectable on normal huaan tissues; 
(ill) said antigen la not detectable on huaan carcinoma colls other than 

colon carcinona cells; and 
(Iv) aaid antigen la specifically immunogenic In huaans. 

2. An antibody according to Clala 1 which la siouse aonoclonal 
antibody 33.28 or an antibody which binds specifically to the ease colon 
carcinoma- associated epitopa ss that bound by 33,28. 

3. An antibody according to Claim 2 wherein aald colon 
carcinoaa. associated antigen is a protein baring a aolecular weight of about 
61.1 kllodaltons. 

*. An antibody according to Clala 1 which is mouse aonoclonal 
antibody 31.1 or an antibody which binds specifically to the saae colon 
carcinoaa. associated epltopo as that bound by aouse aonoclonal antibody 31.1. 

5 . An antibody according to Clala 4 wfaeraln aaid colon 
carcinoma- associated antigen la a protein having a aolecular weight of about 
72 kilodaitona. wherein aald colon carcinoma- associated antigen is a 
glycoprotein, the protein component having a molecular weight of 61.1 
kilodaitona, 

6- An antibody according to Clala 1 immobilised on a solid 

phase. 

7. An antibody according to Clala I which is detectably 

labelled. 

8. An antibody according to Clala 7 wherein said cU etc cable 
label is a radlolabel. 

9. An antibody according to Clala 1 conjugated to a cytotoxic 
radionuclide. 

10. An antibody according to Clala i conjugated to a cytotoxic 

drug. 
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11. 



An enclbody according to CUim I conjugated to 4 cycocoxle 
pro tain. 

12. A phemeeeuclcei composition for che laaunotherepy o£ colon, 
breeat. end ov.rlen cencer In hunene coaprlsing en enclbody eccordlng to Clela 
9 in eoablneclon with . pheraaceutleelly eccepteble carrier. 

IS. A phatnaceucleel composition for the laaunotherepy of colon, 
breest. end ov.rlen cencer in huaene coaprlelng . th.rep.utle.ily .ff.ctlv. 
uNBt of en enclbody eccordlng to Clela 10 In co.bln.clon with . 
pharaaeeutlcally .ecpteble cerrler. 

14. A pheraeeeutleal coaposlclon for the lnnunocherspy of colon, 
breett. end ov.rlen cencer In huaene eo«prletng e therepeuttcelly effective 
aaounc of en entibody eccordlng to Clela 11 In e phene.eeuclc.lly .ee.ptebl. 
cerrler. 

15. A huaan colon carclno<w.ssocl«e.d protein entlgen hevlng the 

following cherecterletlet: 

(1) epitopes of e protein component of eeld entlgen ere eep.bl. of 
.ilcltlng en entibody response In e aaanelUn ho.t. but epitope, 
of a eerbohydreee coopenent of eeld entlgen ere not cepeble of 
eliciting eeld entibody responee; 
(II) eeld entlgen le not detecceble on nornel huaen tleeuee; 
(111) eeld entlg-n le not detecteble on huaen cerclnoae cells other then 
eolon e«rclnoae cell*; end 
(lv> s.ld entlgen Is specifically leaunogenle In huaene. 

16. An entlgen according to Clela 15 vhereln e.ld entlgen le e 
protein having a aoleculer weight of ebout 61 kllodaitons. 

17. An antigen eecordlng to Clela 15 wherein eeld entlgen le a 
protein having a aoleculer weight of about 72 kllodaltone. 

LI. An antigen according to Claim 1* wherein said antigen blnda 
specifically to aouae aonoclonal antibody 13.21 or an antibody capable of 
binding apeelfleally to the sea. colon cerelnomeessocleced epitope ee thet 

bound by aouae aonoelonel antibody 33.28. 

19. An antigen according to Clela 17 wherein eeld entlgen binds 

epeelfleelly to aoue. aonoclonal antibody 31.1 or en antibody capable of 
• binding epeelfleelly to the eaa. eolon cerelnoae-assoclated epitope e. thet 
bound by aouae aonoclonal antibody 31.1. 
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20. A aonoclonal antibody against the oonoclonal antibody of 

21. A monoclonal antibody against the monoclonal antibody of 

22. A monoclonal antibody against tht monoclonal antibody of 

23. A monoclonal antibody against the monoclonal antibody of 

24. A oonoclonal antibody against the monoclonal antibody of 



25. An immunoassay aethod for detecting a colon carcinoma* 
associated antigen capable of binding to mouse oonoclonal antibody 33.28 In a 
seople comprising: 

(a) contacting said saaple vlth an antibody according to Clala 
I; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

26. An Immunoassay method for detecting a colon carcinoma* 
associated antigen capable of binding to aouse monoclonal antibody 31.1 In a 
sample, comprising: 

(a) contacting said saaple vlth an antibody according to Claim 
1; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

27. An imaging method for detecting a colon carcinoma associated 
antigen in a subject, comprising: 

(a) contacting the labelled antibody of Claim 7 vlth said 
animal; and 

(b) detecting said antigen. 

28. A method of killing eells carrying a colon carcinoma, 
associated antigen, comprising delivering to aald calls an effective amount of 
an antibody according to Claim 1 and a cytotoxic effector agent. 

29. A aethod according to Clala 28 vhereln said effector agent 
is selected from the group consisting of complement and effector cella active' 
in antibody-dependent cellular cytotoxicity. 
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30. A aethod of killing cell* carrying * colon carcinoma* 
associated antigen, comprising delivering eo said cells an antibody according 
co Claim 9. 

31. A aethod of killing calls carrying a colon carclnoaa* 
associated antigen, comprising delivering to said cells an antibody according 
to Claim 10. 

32. A aethod of killing cells carrying a colon carcinoma - 
assoclaced antigen, comprising delivering to said cells an antibody according 
to Cleia 11. 

33. A aethod of treating a subject suspected of having a colon 
carclnoaa in huaana bearing an antigen which is capable of binding to eouse 
aonoclonal antibody 33.28 or 31.1, coaprislng edalnlscerlng to said subject an 
effective dose of the coapoaitlon of Clala 12. 

36. A method of treating a subject suspected of having a colon 
carclnoaa bearing an antigen which is capable of binding to aouse aonoclonal 
antibody 33.28 or 31.1. coaprislng edalnlscerlng to said subject an effective 
doae of the coapoaitlon of Clala 13. 

35. A aethod of treating a subject suspected of having a colon 
carclnoaa bearing an antigen which is capable of binding to aouse aonoclonal 
antibody 33.28 or 31.1, coaprislng administering to said subject an effecclve 
dose of the coaposltlon of Clala 14. 

36. A aethod for producing an laaunogenlc coaposltlon useful for 
clinical immunotherapy of colon carclnoaa in huaans. comprising: 

(a) preparing a aeabranc extract of a tuaor or cell line bearing 
an antigen which is capable of binding to aouse aonoclonal 
antibody 33.28 or 31.1; and 

(b) isolating aald antigen by affinity purification using an 
antibody according to Clala 6, 

thereby producing said coaposltlon. 

37. A vaccine for immunization against colon cancer in huaans 
which coaprises an effective amount of an antigen according to Clala IS or 
active fragments thereof In aasoclatlon with a conventional vaccina carrier. 

38. A vaccine for immunization against colon cancer in huaans 
which coaprlsea an effective aaount of human colon carclnoaa -aesoc lated 
antigen or active fragments thereof which is capable of binding to aouse 
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monoclonal antibody 33.28 or 31.1, In association with a conventional vaccin€ 
carrier. 

39. a cuchod for Immunothtrepy of colon cancer In humans 
coaprls Ing administering to humane In need thereof a vaccine having an 
effective amount of en antigen according to Claim 13 or active fregmence 
thereof In association vlth a conventional vaccine carrier. 

40. A method for Immunotherapy of colon cancer in humans 
comprising administering to humane In need thereof e vecclne having an 
effective eaount of human colon carcinoma- associated entlgen or active 
fragments thereof which Is capable of binding to mouse monoclonal antibody 
13.28 or 31,3. In association with a conventional vaccine carrier. 

41. the vaccine eceordlng to Claim 37 wherein the dosage 
effective range is about 0.001-100 mg antigen/kg body weight. 

42. The vaccine eceordlng to Claim 38 wherein the dosage 
effective range Is about 0.001-100 mg antigen/kg body weight. 

43. a method for diegnoslng colon cancer in humans comprising: 

(a) removing a histological specimen fro* a patient suspected of 
having a colon carcinoma bearing an antigen according to Claim 
13; 

(b) contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

(c) staining the specimen with an lenunohlstoehemicai stain: and 
<d) detecting the presence of the antigen-antibody complex by the 

stain. 

44. a method for diagnosing colon cancer In humane comprising: 

(a) removing a histological apeclmen from a patient suspected of 
having a colon carcinoma bearing an antigen which is capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the specimen with mouse monoclonal antibody capable of 
recognizing aald antigen; 

(c) staining the specimen with an Immunohlstochemlcal stain: and 

(d) detecting the presence of the antigen -antibody complex. 

45. The method of Claim 43 wherein the stain is an avidln-blotin 
imaunoperoxldase stain. 

4*\ The method of Clelm 4A wherein the eteln Is an avldln-blotln 
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l BBU noperoxlde>e «t.ln. 

4-7. A kit Cor eh. l..unohl«coche.leel detection o£ colon 

carcinoma co.prl«lng: 

.) .ouie .onoclonel «ntlbodle. 31.1 end 33.28. 4nd nonoelonal 

antibody for eerclnoe.bryonle enclgen; 

b) reagent. Cor luwnoperoxlde.. and ..eondery antibody; 

e) laBunoperoxldeae; and 

d) color ltlng reegenta. 

48. A kit Cor lBwnohl.toehealcl datactlon oC colon carclnoa. 

ccpclalng: ^ ^ Bonoclon4l antlb(M »u. U.l. 31.2. 33.23. 33.28 and 77 
and aonoclonal antibody Cor cerclnoesbryonlc antigen; 
b) reagent. Cor Ununoperoxlde.. and .econdary antibody; and 

e) iMunoperoxldaaa ; and 
d) colorltlng reagenta. 

*p. K eoBparc-ncallted kit Cor the decoction oC an antigen 
according to ClaU 15. ..Id kit co.prl.lng: a Clr.t contalnar adapted to 
contain an antibody to ..Id .ntlgen or an active eo.pon.nc th.r.oC. and . 
..cond container edapt.d to contain . ..end antibody to .aid antigen or an 
active co.pon.nc th.r.oC. .aid ..cond .ntlbody being label- *lch • reporter 
.olecule capable oC giving e decectable .lgnal. 

30. The kit according to ClalB 49 wherein ch. reporter .olecule 
i, a r.dlol.otope. an eniy... . Cluore.c.nt olecule. a ch..llu.l«e.c.nc 
.olecule or • blolu.lne.eenc Boleeule. 

51. The kit eeeordlng to Clala 49 wherein the reporter aolecule 

la an enxyM. 

$2. The kit eeeordlng to ClaU 49 wherein the kit Curther 
co-prl... • third container adaptad to contain . .ub.tr.t. Cor the enrye. 

53. A aonoclonal anelbody .peclClc Cor a hu.an colon carclnos- 
....dated protein antigen, wherein ..Id .ntlgen ha. th. Collo-lng 

character latlef. 

(!) ..Id .onoclonal antibody r.cognUe. epitope, ot . protein 

co.pon.nt .C ..Id ntlgen. «d net eplt.pe. oC . c.rbohydr.t. 
coaponent oC ..1* .ntlgen; 
CU) ..Id .ntlgen 1. noc decectable on nor«l huwn tl.«ue«; 
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(ill) seld Antigen is noc dsceccabie on human carcinoma cells other chen 

breast carcinoma cell*: end 
(iv) eeld antigen it specifically issiunogenlc In humane. 

54. An antibody according to Claim 53 which Is mouse monoclonal 
antibody 33.26 or an antibody which binds specifically to the same colon 
carclnoma*aasoclated epitope as that bound by 33.26. 

55. An antibody according to Claim 56 wherein said colon 
carcinoma -associated antigen Is a protein having a molecular walght of about 
61.1 kllodaltons. 

56. An antibody according to Claim 53 which Is mouse monoclonal 
antibody 31.1 or an antibody which binds specifically to the same colon 
carcinoma-associated epitope as that bound by mouse monoclonal antibody 31.1. 

57. An antibody according to Claim 53 wherein said colon 
carcinoma-associated ancigsn is a protein hevlng e molecular weight of about 
72 kllodaltons, wherein said colon carcinoma- associated antigen la a 
glycoprotein, the protein component having a molecular weight of 61,1 
kllodaltons. 

58. A pharmaceutical coaposltlen for the laauno therapy of breaet 
cancer in humans comprising a therapeutically effective amount of an antibody 
according to Claim 53 in combination with a phexmaceuclceliy acceptable 
carrier. 

59. a human colon carcinoma* associated protein antigen having the 
following characteristics: 

<i) epitopes of a protein component of seld antigen are capable of 
eliciting an antibody response in a mammalian host, but epitopes 
of a carbohydrate component of said antigen are not capable of 
eliciting aald antibody response: 
(11) said antigen la not detectable qn normal human tissues; 
(ill) said antigen is not detectable on human carcinoma cells other than 

broaat carcinoma cells; and 
(iv) said antigen is specifically immunogenic in humans. 

60. An antigen according to Claim 59 wherein said antigen Is a 
protein having a molecular weight of about 61 kllodaltons, 

61. An antigen according to Claim 59 wherein seld antigen la a 
protein having a molecular weight of about 72 kllodaltons. 
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62. An antigen according to Clal. 60 wherein .aid enclgeo bind, 
.pacifically to mui. oonoclonal antibody 33.28 or an antibody c.pabl. of 
binding .pacifically to th. colon c.rclno......oclat.d apltop. a. that 

bound by nou.a nonoelonai antibody 33.28. 

63. An antlgan according to Claim 61 wherein .aid antigen bind, 
.pacifically to .owe .onoelonal antibody 31.1 or an antibody capable of 
binding ,p«clflcally to tha ,«« colon c.rclno»a-...ocl«t.d epitope a. that 
bound by mouse monoclonal antibody 31.1. 

64. K monoclonal antibody against tha monoclonal antibody of 

Claim 53. 

45, An immunoassay method for detecting a colon carcinoma- 
aaaoclated antigen capable of binding to mouse monoclonal antibody 35,21 in a 

•aapla comprising: 

(.) contacting eeld saapla with an antibody according to Cl.i. 

53; and 

(b) detecting eald antigen by detecting the binding of the 
antibody. 

«6. An lB.unoe««.y «ethod for detecting a colon cerclnoae- 
u .octet.d antlgan c.pabl. of binding to .«ue •onoelonal antibody 31.1 In a 

sample, comprising: 

(.) cont*etlng .aid «upl. with an antibody according to CUta 

33; and 

<b) detecting ..Id antlgan by detecting the binding of the 
antibody. 

67. A aethod of killing call, c.rrylng . colon earclnona- 
...odatad antigen, eo.ptl.lng d.llv.rlng to ..Id call, an affective anount of 
an antibody according to Clal. 53 and a cytotoxic aff.etor agent. 

66. A nechod of treating a .ubjaet auapected of having . br.a«t 
crelnc In h«~na bearing an antigen which 1. "pabl. of binding to .ouae 
■onoelonal antibody 33.28 or 31.1. eo.prl.lng adnlnl.terlng to ..Id .ubject an 
effective do., of the eo«poaltlon of Clei. 36. 

69. A vaccina for l-auniaatlen agalnat bte.at eanc.r In hunen. 
vhlch co«prte.. an effective a~u»t of .« entlgen eecordlng to Clal. 59 or 
active fr.g».nt. thereof in ...cci.clon vlth a convantlonel vaccina carrier. 

70. A vaccine for lo-unlxation agaln.t br.a.t c.neer in huwn. 
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vhlch comprises an effective Amount of human colon carcinoaa-aas ociaced 
Antigen or active- fragments thereof vhlch is capable of binding to aouse 
aonoclonal antibody 33.28 or 31,1, in Association with a conventional vaccine 
carrier. 

5 71. A aethod for immune therapy of breaat cancer in huaans 

coaprlaing adainistering to huaans in need thereof a vaccine having an 
effective aaounc of an Antigen According to CI Ala 59 or Active fragments 
thereof in association vich a conventional vaccine carrier. 

72. A aethod for laaunocherapy of breast cancer in huaans 
10 coaprlaing adainistering to huaans in need thereof a vaccine having an 

effective aaounc of human colon care lnoae- Associated antigen or active 
fragments thereof vhlch is capable of binding to aouse aonoclonal antibody 
33.28 or 31.3 t in association vlch a conventional vaccine carrier. 

73. A aethod for diagnosing breast cancer in huaans coaprlaing: 
15 (a) reaovlng a histological specimen froa a patient suspected of 

having a breast carcinoma bearing an antigen according to ClAla 
59; 

(b) contacting the speciaen vlth a aonoclonal antibody capable of 
recognising said antigen; 
20 (c) staining the speciaen vlth an laaunohistochealcal stain; and 

(d) detecting the presence of the antigen -antibody complex by the 

stain. 

74. A aethod for dlagnoalng breaat cancer in human* comprising: 

(a) reaovlng a histological speciaen froa a patient suspected of 

25 having a breaat carcinoma bearing an antigen vhlch is capable of 

binding to aouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the speciaen vlth aouse monoclonal antibody capable of 
recognising tald antigen; 

(c) staining the speciaen vlth an laaunohistochealcal stain; And 
30 (d) detecting the presence of che Antigen* Antibody coaplex. 

75. A kit for the imaunohlatochemlcel detection of breast 
carcinoma comprising; 

a) aouse aonoclonal antibodies 31.1 end 33.28, And aonoclonal 
Antibody for carclnoenbryonlc Antigen; 
35 b) raagente for iamunoperoxldase and secondary antibody; 
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c) loaunoperoxidAse; and 

d) " colorizing reagents. 

76. A noncelonsl antibody specific for a huaan colon carcinoaa- 
associated protein antigen, wherein said antigen hot tho following 

characteristics: 

(1) sold aonoclonal antibody rocognUot epitopes of o protein 

coapenent of eold entlgen. end not epitope* of a carbohydrate 
coaponont of sold ontlgen; 
(11) sold antigen Is not detectable on noraal huaan tissues; 
(111) eald antigen is not detectable on huaan eerelnoee colls other than 
over lan carelnoaa cells; and 
(lv) ssld antigen is specifically laaunogenle in huaana. 

77. An antibody according to Clola 76 which la souse aonoclonal 
antibody 33.28 or an antibody which binds specifically to the saae colon 
carclnoaa-aasoclated epitope as that bound by 33.28. 

78. An antibody according to Claln 77 wherein said colon 
csrclnoee-eesocleced antigen is a protein having a aoleeular weight of about 

61.1 kllodaltons. 

79. An antibody according to Clala 76 which Is aoute aonoclonal 
antibody 31.1 or an antibody which binds specifically to the ssae colon 
carclnoaa.assoclaced epitope es thst bound by nouae aonoclonal antibody 31.1. 

80. An entlbody according to Clala 79 wherein said colon 
crclnoe* associated antigen is a protein hawing a aoleeular weight of about 
72 kllodaltons. wherein said colon carclnoaa-aasoclated antigen Is a 
glycoprotein, the protein eoaponent having a aoleeular weight of 61.1 
kllodaltons. 

81. A pharmaceutical coapooition for the lanuno therapy of 
ovarian cancer In huaana comprising e therapeutically effective aaounc of an 
antibody according to Clala 76 in coabtnatlon with a pharaaeeutlcally 

acceptable carrier. 

82. A huaan colon carcinoa«.«eaoclaced protein antigen having the 

following characteristics: 

(I) splcopes of a protein component of oaid antigen are cepable of 
eliciting an antibody response in a aaaaallen host, but epitopes 
of a carbohydrate coaponont of said antigen are not capable of 
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eliciting said antibody response; 
(11) said Antigen Is not detectable on normal huain tissues; 
(111) said antigen Is not detectable on huaan cerclnoaa cells other than 
ovarian carcinoaa cells; and 
5 (iv) said antigen Is specifically immunogenic in huaana. 

S3. An antigen according to Clala 12 wherein said antigen Is a 
protein having a oolecular weight of about 61 kiloda Icons. 

86. An antigen according to Clala 62 wherein said antigen la a 
protein having a ooieculer weight of about 72 kllodaltons. 
10 85. An antigen according to Clala 83 wherein said antigen binds 

specifically to souse oonoclenel antibody 33.28 or an antibody capable of 
binding speclflcslly to the saae colon carcinoma-associated epitope as that 
bound by aouse aonoclonal antibody 33.26. 

66. An antigen according to Clala 66 wherein said antigen binds 
IS specifically to souse aonoclonal antibody 31.1 or an antibody capable of 

binding specifically to the saae colon carcinoaa* associated epitope as that 
bound by aouse aonoclonal antibody 31.1. 

67. A aonoclonal antibody against the aonoclonal antibody of 

Clala 76.. 

20 88. An laaunoaesey aethod for detecting a colon carcinoaa* 

associated antigen capable of binding to aouse aonoclonal antibody 33.26 In a 
saaple comprising: 

(a) contacting said saaple with an antibody according to Clala 
• 76; and 

25 (b) datectlng said antigen by detecting the binding of the 

antibody. 

89, An iaaunoasaay aethod for detecting a colon carcinoaa* 
associated antigen capable of binding to aouse aonoclonal antibody 31.1 in a 
saaple, comprising: 

30 (a) contacting said ssaple with an antibody according to Clala 

76; and 

(b) detecting said antigen by detecting the binding of the 
entlbody. 

90. A aethod of killing cells carrying a colon carcinoaa* 

35 associated antigen, cooprlsing delivering to said cells an effective aoount of 
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an antibody According to Claim 76 and a cytotoxic effector agent. 

91. a method of treating a subject suspected of having an 
ovarian carcinoma In huaana baarlng an antigen which la capabla of binding to 
mouse monoclonal antibody 33.28 or 31.1. comprising administering to said 
■ubjaet an off active dose of the composition of CUU 81. 

92. A vacelne for Immunization agalnat ovarian cancer in humane 
which comprises en effective aaounc of an antigen according to Claim 82 or 
active fragment* thereof in association with a conventional vaccine carrier. 

93. A vaccine for Immunisation agalnat ovarian cancer in huaana 
which coaprlaea an effective eaount of huaan colon carcinoma -associated 
antigen or aetlve fragments thereof which is capable of binding to mouse 
aonoclonal antibody 33.28 or 31.1. In association with a conventional vaccine 
carrier. 

94. A method for lnmuno therapy of ovarlen cancer in huaana 
comprising administering to huaana in need thereof a vaccine having en 
effective eaount of an antigen according to Claia 82 or active fregaenta 
thereof in association vich a conventional vaccine carrier. 

95. A method for immunotherapy of ovarian cancer in humans 
comprising edainlstcrlng to huaana in nsed thereof e vaccine having an 
effective eaount of huaan colon carcinoma-associated antigen or active 
fragments thereof which Is capable of binding to mouse monoclonal antibody 
33.28 or 31,3, in association with a conventional vaccine carrier. 

96. A method for diagnosing ovarian cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
hevlng en ovarian carcinoma bearing an antigen according to Claim 
82; 

(b) contacting the specimen with a monoclonal antibody capable of 
recognising eald antigen; 

(c) staining the apeclaen with an lamunohlstochemlcal stain; and 

(d) detecting the presence of the anti gen- antibody complex by the 

stain. 
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97. A method for diagnosing ovarian cancer In humans comprising: 

(a) removing a- histological specimen froa a patient suspected of 
having an ovarian carelnoaa bearing an antigen which Is capable of 
binding to aouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the spscUsn with aouse aonoelonal antibody capable of 
recognizing said antigen; 

(e) staining the apeclaen with sn lmaunohlstochenlcal stain; and 
<d) detecting the presence of the antigen* antibody complex. 

96. A kit for the lmaunohlstochemlcsl detection of ovarian 
carclnoaa comprising: 

a) aouse monoclonal antibodies 31.1 and 33.28, end monoclonal 
antibody for carclnoembryonlc antigen; 

b) reagents for lamunoperoxldase and secondary antibody; 

c) lamunoperoxldase; end 

d) colorizing reagents. 

99. A chimeric antibody specific for a human colon carcinoma- 
associated protein antigen, wherein said antigen has the following 
characteristics: 

<i) said chimeric antibody recognises epitopes of a protein component of 
said antigen, and not epitopes of e carbohydrate component of said antlgan; 

(11) said antigen Is not detectable on normal human tissues; 

(ili) said antigen is not detectable on human carcinoma cells other than 
colon carcinoma calls; and 

(lv) said antigen Is specifically iamunogen in humans. 

100. A chimeric antibody according to claim 99 which is a chimeric 
mouse/human antibody Chi #1. 

101. A chimeric antibody according to claim 100 wherein said colon 
carcinoma- associated antigen is a protein having a molecular weight of 72 
kllodalton. 

102. A pharmaceutical composition for the immunotherapy of colon 
cancer in humans comprising a therapeutically effective amount of an antibody 
according to Claim 99 in combination with a pharmaceutlcelly acceptable 
carrier. 
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103. An enclgen According to clela 101 wherein seld enclgen bind* 
.p.clfle.lly to chimeric Antibody Chi #1. or e chimeric enclbody cp.bU of 
binding ipeelficelly to the sue colon-cerclnoae-eieoeleced epitope M thet 
bound by chlaerlc entlbody Chi #1. 

104. A monoclone! entlbody egelnst the chlaerlc entlbody entlbody 

of Clelm 99. 

105. An Imunoeeeey method for detecting e colon cerclnome- 
Aeoocleted *ntlgen e.peble of binding to eouse/huaen chlaerlc entlbody Chi #1 

in e temple comprising: 

(«) conteettng sold seaple with en entlbody According to Clela 

99; end 

(b) detecting sold enclgen by detecting the binding of che 
Antibody. 

106. A method. of killing cells cerrylng * colon eerclnoae- 
Ae.octmted enclgen. comprising dellyerlng to sold cells en effective emount of 
on entlbody According to Clela 99 end a cytotoxic effector egent. 

107. A aethod of treetlng a eubject •uopectcd of hevlng e colon 
cerctnoBA In huaens beetlng An Antigen which Is eepeble of binding to 
■ou.e/huaen chimeric enclbody Chi #1. comprising sdalnlsterlng to seld eubject 
An effective doee of the composition of Clela 102. 

108. A vAcelne for laaunlsetlon egelnst eolon eencer In humAn* 
which coaprleee en effective emount of humen eolon cerclnomA-AeeoelAted 
Antigen or ectlv. f regnenc. thereof which Is e.DAble of binding to aous./hu«*n 
chimeric entlbody Chi #1, in Assoclsclon with e conveotlonel VAcelne csrrler. 

109. A method for laaunotherApy of eolon eencer In huaens 
comprising edalnlsterlng to huaens In need thereof A vaccine hevlng en 
Affective eaount of huaAn colon eArclnoas.essocleted entlgen or ectlva 
fregments thereof which Is eepAble of blndlhg to aouse/hunen chlaerlc entlbody 
CM #1. In Aeeoeletlon with a conventlonel VAcelne eerrler. 
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110. A aethod for diagnosing colon cancer in huaans cooprising: 

(a) reaoving a hietoiogicel speciaen froa 4 patient suspected of 
having a colon carcinoaa bearing an antigen according to Claia 

(b) contacting the apecioen with a chiaeric antibody capable of 
recognizing aaid antigen; 

(c) ataining the epeciaen with an iaounohiatochealcel atain; and 

(d) detecting the pretence of the entlgen-entlbody coaplex by the 

atain. 

111. A nethod for diagnosing colon cancer in huaans coaprislng: 

(a) reaoving a histological speciaen froa a patient tuapected of 
having a colon carcinoaa bearing an antigen which is capable of 
binding to aousc/huaan chiaeric antibody Chi #i; 

(b) contacting the epeciaen with aouac/huaan chiaeric antibody capable 
of recognizing aaid antigen; 

(c) ataining the apeciaen with an iaaunohiacochealcal atain; and 

(d) detecting the preaence of the ant ig«n- antibody complex. 

112. A kit for the laaunohistocheeical detection of colon 

carcinoaa comprising: 

a) mouse/human chiaeric antlbodlee Chi #1, and chiaeric 
antibody for cerclnoaabryonlc entlgen; 

b) reagenta for laaunoperoxldaae end eeconiUry entibody; 

c) iaaunopcroxidaee; and 

d) colorltlng reagenta. 
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